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normal m every way according to the father's statement The 
mother has had no miscamages The father has had some 
rheumatism for about a year The father and mother are both 
troubled with pain m their backs There is no family historj 
of cancer, diabetes, gout, tuberculosis, hemophiha, arthntis, 
or diseases of the circulatory, respiratory, digestive, renal, ner- 
vous, or muscular S3^ten?s 

Habits — ^Two to three cups of coffee daily No tea, alcohol, 
tobacco, or drugs 

Past History. — The patient was bom m Shirley, Massachu- 
setts, of Austnan parents, and has hved m Massachusetts all 
her hfe She is the first child, and was born at full term after 
forceps dehvery Her burth weight is not knovm, but she was 
of medium size and was breast fed for one year Durmg this 
tune she grew normally, getting her teeth at the normal time, 
and had no symptoms of nckets She had mumps three to four 
months ago There have been no other acute illnesses 

Injuries — ^None 

Operations — None 

Head — ^For two years she has had pam m her head (see 
Present Illness) No trauma to head Eyes No failing vision 
or glasses Her eyes occasionaily become reddened and pam 
her much of the time Ears For two years her hearmg has 
been getting poorer No pam m ears, discharge, or tmmtus 
Nose Not subject to head colds No discharge or epistans 
She breathes through her mouth all the time Teeth Her first 
teeth came in all right, but when she was three years old they 
began to decay Several of her second set are now through 
(see Present Illness) Throat No tonsilhtis, sore throat, or 
hoarseness Her mouth, espeaally around the teeth, has been 
sore much of the time for two years (see Present Illness) 

Cardiorespiratory — ^No pam m the chest, no palpitation, 
dyspnea, cough, sputum, hemoptysis, mght-sweats, chflls, fever, 
or edema, 

Gastro-intestinal — Her appetite is rather jioor, but she eats 
something three times a day two years she has had an 
enormous thirst Hai*‘BjWelS"'ll^e‘''^ete somewhat irregular. 
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for which Castorm has been used A movement was obtamed 
almost every day No nausea, gas, vomitmg, hematemesis, 
distress, cohc, icterus, diarrhea, bloody, tarry, or day-colored 
stools 

Gemt/}-ttnnary — For almost two years she has been passing 
her urme about every hour — from 1 to 2 glassfuls at a time. 
Her mtake is about 9 quarts m twenty four hours. Three 
months ago she had a httle pam on urination for a short time 
No hematuria, pyuna, smoky urme, retention, or mcontmence 
No history or symptoms of syphilis or gonorrhea. 

Neuromuscular — ^The patient sleeps well She is of a qmet 
disposition, not nervous No vertigo, fainting, twitching, 
spasms, anesthesia, paresthesia, ataxia, gudlc, or shootmg pains 
m the musdes or jomts Her memory is good and her disposi 
tion agreeable Her father says she learns things qmckly, talks 
well, and walks normally She plays with other children some, 
but less than a child normally does 

Wesgltl — ^For the past year she has weighed about 43 pounds, 
which IS the most she has every weighed 

Present Ulness — ^Accordmg to the father’s statement, the 
patient was well and normal m every way until she was three 
S ears tsld lit that tone her (eeti begun to decay and become 
loose and her gums became swollen and tender No other 
symptoms were noted Her mouth contmued to be sore, and 
at the age of three and a half years the nght eye became prom- 
mcnt, and she began to drink more water and pass her urme 
more frequently These symptoms gradually mcreased m m 
tensity until both ej es were markedly protrudmg, and she was 
dri nki ng 9 quarts of water a day and urinating eaery hour 
She has complomed of more or less constant pam m her head for 
two years Her hearing has gradually become poorer Her 
father thinks she has had no disturbance of vision and she has 
had no vomitmg For four or fixe months she complomed of a 
httle pam m her back and three months ago she had a httle 
dysuna for a short time.-* At times her feet and hands becoraq. 
hot and sn eaty (Hi^o?v obtamed, through father who speaks 
little English ) 
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Physical Examination — ^The patient is poorly developed and 
nounshed, lying quietly m bed and apparently fully consaous 
Skull Symmetric Over the whole skull, but most marked over 
the posterior portion, are numerous small, smooth irregularities 
Both fontanels are closed In the right frontoparietal region and 
m the left paneto-temporal region are two irregular areas, each 
measurmg 8 cm m its greatest extent, which feel soft as compared 
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F)g 178 — Front view of head showing the exophthalmos causing a wide 
aperture betneen the eyelids 


With the surroundmg portions of the skull Two similar smaller 
areas are also present in the left frontal region and on the fore- 
head just above the nose Both pulsate with each heart-beat and 
bulge when the patient cnes, otherwise there is no bulging The 
cncumference of the head m its greatest chameter is 50 cm 
No areas of tenderness Scalp Clean and free from scars The 
vems over the frontal portion are prominent Eatr Brown, 
fairly abundant, and of fine texture The /ace gives no evidence 
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inner margins of the disks are blurred, the outer margins distinct 
and raised The vems are tortuous and promment Ears The 
patient hears if one talks m a loud tone A watch held against 
either ear is apparently not heard (The child is very diffident, 
so this test of heanng is probably not accurate, and later on 
there was no evidence of deafness H A C ) No stigmata, 
tophi, or discharge Mastoid processes not enlarged, no mas- 
toid tenderness Nose Both inferior turbmates are thickened 
and tlie patient breathes through her mouth ah the tune No 
discharge Month The breath is shghtly foul No ulceraPons, 
exudate, or pigment L^ps Of good color and without herpes, 
ulcerations, or fissures Teeth The second set of central masors 
are through Several of the other teeth are loose and some are 
missmg There are a few cavities All are lU kept Gums 
Retracted around part of the teeth and ulcerated, as though 
about to bleed Pus can be expressed from along several of 
them, and the gums in places are coated with a thick, dirty 
brown exudate No leadhne Tongue Heavily coated with a 
light brown coat The papiUie show up prominently The 
tongue IS protruded m the median hne without tremor No 
mucous patches or scars Tonsils Not seen Pharynx Cov- 
ered with the same duty brown exudate as that on the tongue 
and gums Palate and reflexes normal Larynx The voice is 
of good quahty Neck No enlargement of thyroid No pal- 
pable lymph-glands Small pulsafaons are visible in the cervical 
vessels The patient holds her head shghtly bent forward and 
objects to having it hfted or turned sideways No tracheal tug 

Thorax — Symmetnc and ex-pands equally on both sides It 
is of normal size and shape Respiration regular, of moderate 
depth, and 28 per minute Pulsations are visible over most of 
the precordium 

^gart — ^Apex impulse felt m the fourth space m mpple 
hne It is regular, forceful, and felt over a large area The 
nght border is 2 cm and the left 6 cm from the nudstemal hne 
A systohe thrill is felt over the whole precordium The first 
sound IS loud and rmgmg m character No murmurs P" is 
greater than A- No thrills or murmurs over the aortic arch 
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Fms«Ji —R adial pulses regular, equal, synchronous, 116 per 
minute. The vessel walls are not felt 
Blood-pressure — Systolic 90, diastolic SO 
Lung — ^Tactile fremitus is normally transmitted No areas 
of dutness. No changes in voice or breath sounds No riles 
Lower borders of lungs at mnth thoraac spine 

Abdomen — ^FuU, symmetnc, tympamtic Fecal material can 
be felt m the descending colon No pulsations, tenderness, or 
spasm Respiratory movements are plainly visible. No her 
nite or flmd Refleies present 

Ltver — ^Dulness ortends from the fifth nb to 1 cm below the 
costal margm The edge is felt and is sharp and not tender 
GaU-hladder, spleen, and kidneys not felt No costovertebral 
tenderness 

Gerttialia — Normal 
Redd examination not made. 

Lymphatic glands of pea size are palpated in both groins 
None felt m the neck, maUse, or epitrochlear regions 

Bones — ^The qnne shows no scohods, lordosis, ngidity, or 
tenderness. No other bones than the skull, as already noted, 
show any eiostoses, irregulanhes, or tenderness 

Extremities — Arms show no mvoluntary, athetoid, or chorei- 
form movements The muscles are poorly developed No 
tremor or clubbing of the fingers The nnfls are not remarkable 
The biceps and radiopenosteal reflexes are obtamed, but not the 
triceps 

Legs — No vancosities, scars, or ulcera Knee-jerks and 
Achilles’ reflexes and plantar reflexes obtamed No Babinski, 
Oppenhelm, ankle-clonus, or Kemig’s sign. Romberg and gait 
not tested (Subsequently the gait seen to be normal ) No 
edema. The knees are large. 

Skin — ^No areas of anesthesia, paresthesia, or hyperesthesia. 
The Wassermann test on the blood-serum was negative 
Studj of the stools was negatlie. Blood exammation showed a 
red blood-cell count of 5,200,000 and a nhitc cell count that 
ranged between 6600 and 12,600, with an occasional rise to 
14,100, 15,600, and 20,100 The diflerentlal count on admission 
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pjg jgo — ^Two hour renal test showing fixation of speafic gravity and 
percentage concentration of sodium chiond and nitrogen during penod of 
polyuna Columns mdicate amounts of unne m cubic centimeters and of 
sodium chiond and nitrogen m grams, each senes of three corresponding to 
a penod of unne collection The circle indicates the speafic gravity, the dot, 
percentage concentration of sodium chiond, the square, percentage concentra- 
tion of nitrogen Black columns at the nght mdicate the night amount of 
unne uninked columns indicate day amount of unne 
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FiS 181 — Two-hour rcnjd teit thowiog absence of fixation of specific 
Cravnty and percentage concentration o( sodium chlond and nitrogen dimng 
a Penod of normal unnary output while the patient wai under mfluence of 
pituitary substance gwim subcutaneousJj For explanation of the chart see 
legend under Fig 180 

showed polymorphonuclear cells 30 per cent., lymphocytes 45 
per cent, large mononuclears 23 per cent , and eosinophils 2 per 
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cent- The inine was normal except for the low specific gravity 
dunng the penods when there was a polynna. The specific 
gravity then ranged from 1001 to 1004 Under the influence of 
pituitary substance, when the amount decreased, the specific 
gravity of the twenty four-hour specimen rose to 1008 or 1010 
On Fd3ruar> 14th, dunng a penod of polyuna with an output 
of 5250 c c., a two hour renal test was made as shown by the 
accompanying chart (Fig 180) On April 19th, with a de- 
creased output under the influence of pituitary substance, the 
output of urme amountmg to 2900 c c-, a two-hour test (Fig 
181) , in contrast to the first one, dciows a very considerable ability 
to concentrate, as represented by a specific gravity varying from 
1007 to 1016, a percentage concentration of sodium chlond vary- 
ing between 0 02 and 0 19 per cent-, and a percentage concentra- 
tion of mtrogen varying between 0 13 and 0 69 per cent , as shown 
in the chart, m other words, a normal picture- In the table 


Fig 182 — Showing fluid intnke and unnary ontput for each twenty four 
boor*. Letter* and arrow* refer to pituitary *ub*tance given m variou* way* 
ai indicated bdow 

A Pitultnn 4 drop* •ubciitaneou*l> three tiroea a day Begun at 3 p u 
on 1 / 30 and ftopped at 6 p u- on 2/l 

B Dried pituitary gland 0 1 gram three time* a day In gumdrop* dis 
•olved In the mouth Begun at 8 a u on 2/22 and »topped at 8 A- u. on 2/25 
C Dried jritultarj gland 0 1 gram three time* a day m gumdrop* dla- 
solved in the mouth. Begun at 8 A- u on 2/ 28 and stopped at 4 P m- on 3/5 
D Powdered pituitary gland 0 1 gram m fuppoaitones four times a day 
Began at 13 noon on 3/ 13 and ttopped at 4 p u on 3/ 19 

E- Pituitrin 0 25 c.c. •ubcutancously three times a day Begun at 8,45 
P u. on 3/19 and stopped at 8 p m- on 3/26. 

F Htuitnn 0 5 c,c, sabcutaneooaly twice a day Begun at 10 a- u 
on 3/27 and stopped at 6 p U- on 4/20 Begun again at 12-35 on 4/30 and 
•lopped at 10 A. u- on S/lO Begun again at 6 P u on S/l4 and stopped at 
10 A- u. on 5/18 

G Pitultnn supposltorie* containing 1 c-c. of pituitiin four time* a day 
Begun at 9J0 a. y on 4/21 end stopped at 8 p y. on 4/27 

H 2 C.C, pitultnn In 200 c-c. of salt solution per rectum twKe a day 
Begun at 6 P k- on 5/10 and stopped at 10 a, y, on 5/14 

I Pitultnn 0 75 c-c. *obcntaneou»I> twice a day Begun at 6 P M- on 
S/I 8 and stopped on discharge on 6/22 

J Powdered pituitary extract by mouth, 0 I gram four time* a day 
Begun at 8.45 p v on 3/l9 and stopped at 12 noon on 6/6. 
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on page 871 appears the excretion of sodium chlond and nitrogen 
from day to day 

The excretion of unne m relation to dosage with pituitary 
substance was of much mterest Figure 182 shows tbis graph- 
ically The Eohd dot represents the unne output for each twenty- 
four hours, the circle, the flmd intahe The arrows show the 
tune of beginning and ending dosage with pituitary substance 
The letters in reference to the show the form of pituitary 
substance, dosage, and mode of giving It is evident in the 
chart that at ^4, £, F, and J there is a definite decrease in unne 
output and fluid mtake At those periods the patient received 
pituitnn (Parke Davis & Co), a hquid extract of pitmtary 
gland, given subcutaneously in varying dosage In contrast, 
gland substance taken by mouth and swallowed, J, gland sub- 
stance mixed in gumdrops and allowed to dissolve slowly in 
the mouth for local absorption, B and C, and gland extract 
(pitmtnn, Parke Davis & Co ) m salt solution mtroduced per 
rectum, E, or m the form of suppositones, D and G, all failed 
to have any' appreciable eflfect on the excretion of unne At no 
tune during the patient’s stay was her fluid mtake limited, she 
had free access to water and the flmd mtake was such as her 
sense of thust dictated These tests show that pitmtary gland 
substance, m hquid form, mtroduced subcutaneously, had a 
striking effect on unne excretion, decreasmg it to normal if suf- 
fiaent gland substance was used, whereas other ways of giving 
gland substance had a neghgible effect The acUon of gland 
substance absorbed from the subcutaneous tissue was tem- 
porary, and better effects were obtained by more frequent dos- 
age than by larger doses given at longer mtervals As we shall 
see later, the qmte long-contmued use of pitmtary substance in 
this case bad no demonstrable effect on the hone defects 

Two determinations of basal metabolism were made on this 
patient for us by Miss E H Tompkins m the Hospital Respira- 
tion Laboratory Her results were as follows March 11, 1918 
Height, 101 3 cm , weight, 12 5 kg , buccal temperature, 99 0° 

F , blood-pressure — systohc 80, diastolic 50 
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Period I 

Period II 

A-x-erae* 

Pulse 

131 

130 

131 

Re8pirator> quotient 

0 7& 

0 78 

0 78 

Caloneu per square meter per hour 

57 9 

55 4 

50 7 

March 29, 1918 Height, 101 6 cm 

, weight, 12 7 hg , buccal 

temperature, 99 8° T Blood pressure — systolic 85 diastolic SO 


IVHod r 

Period IJ 

Ivenme 

Pulse 

119 

127 

123 

Respinitor> quotient 

0 81 

0 82 

0 82 

CaJone* per •quare meter per hour 

53 2 

S6 0 

54 6 

Miss Tompkins’ interpretation of tte results appear in the 

folloivmg notes 
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txaordmary picture revealed by a:-rays A number of plates 
were made dunng the six months’ observation, several tunes 
stereoscopic plates were taken Rather than giving a descnp 
tion of these mdividual plates a composite descnption of the 
group ^vlll be attempted Fortunately, a year before admission 
(February 22, 1917) she came to the hospital and skull plates 
were made These showed at that time a similar, though 
shghtly less extensive process 





Fig 1S3 — x~Rsy of skull showng bone defects lateral vier\ 


The strikmg thing m a complete Roentgen ray study of the 
skeleton is the very extensive defects m the skull bones shght 
but similar changes m the flat bones of the pelvis, and a quite 
normal appearance and normal stage of ossification and develop- 
ment of all other bones m the body The defects m the skull 
caused an appearance which can be best descnbed by comparing 
them to the irregular holes m a bit of moth-eaten flannel or the 
appearance of a pasteboard box gnawed full of holes by mice 
(Figs 183, 184) 
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As seen in the lateral view (Fig 183), the most extensive 
defects are in the anterior half of the skull Of the frontal bone, 
particularly the lateral portions, only irregular rather narrow 
septa of bone are left between the large islands of entire bone 
disappearance. In a sumlar way the orbital plates of the 



Fig 184 — X Ray of ikuU •homing bone deiccl* frontal view 

frontal bone ha\c largely disappeared, so that there is little 
bonj support remaining for the cjcballs In the parietal bones 
there ore cxlcnsi% e defects in the \ erlcx portions, ■whereas in the 
lateral portions of the panclal bones there arc onU a round 
defects, measuring from 1 to 2 cm in diameter In the ocapital 
bone onlj three small circular defects arc present 
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Viewed m the anteroposterior direction (Fig 184) the verj' 
extensive defects in the frontal bones are very evident, as is 
also the irregiilant> m the orbits of the eye The best idea of 
the character of the skull defects is obtained from stereoscopic 
plates, from which it is perfectly clear that the defects represent 
a complete loss of aU bone substance capable of thrmving any 
distinct shadow characteristic of bone The variations in den- 
sity at different places in the bones when seen in the ordmary 
plates are due to the fact that in some places there are defects 
on the two sides of the skull m hne with each other, whereas in 
other places the defect on one side of the skull is opposite to a 
place where intact bone remams on the opposite side Almost 
everywhere the margins of the defects are sharply cut, as if the 
hne of demarcation between no bone and fairly normal bone 
IS a very sharp one Only here and there do the edges show a 
ragged appearance, indicating points where small projectmg por- 
tions of bone remain intact This picture may be due to the 
fact that the inner table at this point remains and the outer 
table has been dissolved or destroyed, or vice versa At certain 
points in the stereoscopic plate it is evident that there are small 
round defects or cavities m the substance of the bone, with a 
thin inner and outer table still intact, and at one point m the 
lateral view the thin inner and outer tables can be seen pro- 
jecting as faint shadows beymnd the general substance of the 
bone The character of the round defects of small size seems to 
be similar to the character of the large irregular defects About 
none of these defects does the surrounding bone show any thick- 
emng or other evidence of proliferation, and where the defects 
do not exist the structure of the bone seems entirely normal 
The sella turcica seems somewhat enlarged and shghtly flattened, 
and in the stereoscopic view it looks as if there is a defect in the 
base of the skull very close to, if not contmuous witli, the sella 
turaca 

Plates taken at diflferent times Show very slight variations in 
the picture On February 22, 1917, the defects were evidently 
less numerous and less extensive than on January 30, 1918 
The last plates taken, those of June 10, 1918, after six months’ 
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stay in the hospital and treatment with vanous forms of pit- 
uitary substance, show no change apparently of progression or 
retrogression m the defects as contrasted with the picture of 
January, 1918 All the other bones in the skeleton, except the 
pelvic bones, show no change whatever In this bone m the 
lower half of the flium there is slight irregular rarefaction suggest- 
ing small incomplete defects roughly circular in character, sun 
hat to what is seen m the skull, only very much less marked, and 
in the antenor portion of the ischium near the acetabulum there 
IS also slight irregularity in the density, suggestmg loss of sub 
stance 

DISCUSSION 

A careful search of the hteratiue revealed but one report of 
a sumlar condition Schtlller, in the Fortschritte auf der Gebiete 
der Roentgenstrahlen, 1915-16, xxm, 12, under the title *‘Uber 
eigenartige SchSdeldefekte in Jugendalter,” describes 2 cases 
observed bj him in Vienna In these, x raj^ of the skull show 
the same condition as described above in my descrip- 

tion IS as follows 

Case L — “Boy of sixteen years, with normal family history 
Ebrcept for measles the patient was well m the first years of child- 
hood He went through four classes m the Volksschule success- 
fully Smce that time he has not grown any more. Three 
months ago the patient noticed that his left eye was more 
prominent than the right Smce then a slight inflammation of 
the left eye has been present There has never been any head 
ache, dizrmcss, \'omiting, or decreased \T3ion. Recently there 
has been double vision m lookmg to the side, affecting raostI> 
distant objects They stand either parallel or leaning toward 
each other In January, 1913 the patient was 137 5 cm high 
and weighed 39 5 kilos Panniculus adiposus nchly developed 
Cheeks fat On both sides of the neck above the clavicle ore 
fatt) tumors Also m the thorax there is much fat and the 
abdomen is fatty Arms and legs also arc fatt\ No abnormal 
ilndmgs m the mtcmal organs No s> mptoms of tuberculosis or 
siTihilis The genitals arc small and complctcl> infantile The 
vou 3— JS 
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right lobe of the thjrroid is shghtly larger than the left, but not 
abnormal Skull dohchocephahc Forehead is short and some- 
what narrow Over the left eyebrow the skull is somewhat 
sensitive The face is asymmetnc The left half appears 
prominent and seems as if swollen The left eye projects about 
8 mm beyond the right Movements of the left eyeball un 
affected Nystagmus on looking to the side In the fundus of 
the left eye the veins have dilated without pulsation The 
fundus IS normal 

"At different places m the Roentgen ray plate the left half 
of the skuU shows clearmg of the bone shadow corresponding 
to extensive ulceration of the skull The greatest defect is in 
the region of the left panetal bone near the midline This de- 
fect shows an irregular, nearly square form, diameter 3 to 5 cm 
From the postenor lower corner of this defect goes a narrow 
hom-hke, half-moon, curved process The edges of the defect 
are sharp The central part of the defect appears bnghter than 
the periphery Further defects are found m the region of the 
left frontal bone and m the region of the ocaput The walls of 
the left orbit do not appear changed as compared with the right 
The sella is small The dorsum sell© is mtact Reflexes are 
normal There can be no doubt that the combmation of dys- 
trophia adiposogemtahs and protrusion of the eye can be ex- 
plamed on the assumption of a tumor at the base of the bram 
Other thmgs suggest pressure. The suggestion is made that the 
tumor IS an angioma of the dura or of the skull bone ” 

Case II — “Four-year-old girl who when one and a half 
years old had whoopmg-cough When two years old she sud- 
denly developed left-sided exophthalmos At that time the 
physiaan who saw the child demonstrated a defect m the skull 
roof Some months later a nght-sided exophthalmos suddenly 
appeared In October, 1913 the child was small and slender 
Skm and mucous membranes were pale Microscopic and 
Wassermann study of the blood was negative. Internal organs 
and neurologic examination was unimportant There was no 
glandular swelhng, no remains of any previous nckets Intelli- 
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gence of the child seemed well developed There were markedly 
increased thirst and polynna, up to 8 hters daily The child’s 
head is of normal size and oval diape The growth of hair is 
^ery sparse. Extensive portions of the scalp are free of hair 
Both eyes show a high grade exophthalmos Viaon amounts to 
at least 6/20 On both sides there is temporal pallor of the 
optic nerve. On palpation the skull shows several defects of 
different extent They are partly oval, partly oblong The 
edges of the defects are sharp and firm Where the defects exist 
one feels the pulsations of the bram, but the membranous cover- 
ing of the defect does not bulge, but seems shghtlj sunken 
X Ray of the skull shows very plainly the defects They appear 
both in the transverse and sagittal pictture as an entirely pecuhar 
map-like spotting of the x-ray shadow Only a relatn ely small 
part of the skull shadow corresponds to the normal bone thick- 
ness. Withm very extensive t^ons one sees different sized and 
differently formed clear places. These are partly light gray and 
in part completely lack the ordinary dark enin g or shadow of 
bone. The former correspond to skull defects without anj on 
the opposite side, so that, on the defect on one side, a bone 
shadow is projected from the opposite side The latter are de- 
fects which overhe defects on the opposite side. The edges of 
the defects are completely sharp When the defects appear m 
profile the edges have a funnel form, so that the defect m the 
lamina externa is greater than m the lanuna mtema. The skull 
betvreen the defects seems entirely normal Also m the region 
of the base of the skull extensive defects are recognized The 
u ell known contour of the upper edge of the orbit is completclj 
lackmg on both sides The orbital roof appears almost com 
pletelj eroded The sella turaca is markedly changed Onlj 
the dorsum selhe is present. The antenor part of the floor of 
the sella is greatly deepened The destruction of the roof of 
the orbit explains the exophthalmos. In Januarj, 1914 the 
symptoms had not changed The defects m the skull plainly 
were smaller x Raya taken of the pelvis at this time showed a 
round defect about the size of a five-crown piece in the right 
ilium and al«o n spindle-Ukc Unckemng in the upper part of the 
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right femur (healed fracture) " Reproductions of a>rays of the 
skull of this patient are almost identical with those of my 
patient 

Schuller goes on to say, "The explanation of this case is vexy 
difficult The history makes it plain that it is not a congenital, 
but an acquired, disease of the skeleton The chmcal observa- 
tion shows that the process is capable of regression. Most 
probably it is a primary bone disease in the sense of a sj'stem 
disease of the skeleton One nught think of a disturbance of 
the centers of ossification brought about through a disease of 
the glands of mtemal secretion Diabetes insipidus occurs 
most frequently m affections of the hjpophysis The erosion 
of the sella turaca, demonstrable m the a;-ray, might be caused 
by a tumor of the hypophysis region The defects of the roof 
of the skull and of the ihum are, however, not exphcable on the 
assumption of pressure from a hypophysis tumor Experimental 
observations on the results of the extirpation of the hypophysis 
m young animals have shown that disturbance m bone develop- 
ment occurs m the sense of calaum poverty, so that the bones 
may show holes and suffer fractures Also disturbance of the 
formation of the teeth could be brought mto hne with a dis- 
turbance m the hypophysis We can make a presumptive 
diagnosis of anomaly of the skeleton as the result of disease of 
the hypophysis ” 

In some cases of muscular dystrophy, as pomted out by 
Janney and his co-workers (The Endocnne Ongin of Muscular 
Dystrophy, Janney, Goodhart, and Isaacson, Arch of Int 
Med , 1918, XXI, 185) and by others, atrophic changes occur m 
the skull bones somewhat similar to those found m my case and 
m the 2 cases of SchUUer In muscular dystrophy, however, the 
bone changes are by far less extensive In their cases the fol- 
lowing changes m the skull bones were noted Case II “The 
roentgenographic exammation shows small spots of bone ab- 
sorption scattered throughout the upper portion of the cramum ” 
Case III “The roentgenographic exammation shows very 
marked bone rarefaction m the skull, evidently m the tabula 
mtema, simulatmg strongly the convolutions of the bram” 
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Case IV “Roentgenographic erttmirmtioii shows several small 
irregular spots of bone absorption scattered through the panetals 
aud frontals.” It is of parUcnlar interest that Janney and his 
associates are maintaining m this paper the thesis that muscular 
dystrophy is closely associated with disturbance m gland s of 
mtemal secretion, and m one of their cases there was evidence of 
a causative connection between dyspitmtansm and muscular 
dystrophy 

The only condftiou In which I have seen any resemblance 
to the bone picture of the case here reported, and that only a 
partial one, is multiple myeloma. With this conihtion the skull 
and other flat bones often show m the Roentgen ray scattered 
round or oval defects due to tumor growth In these cases I 
have never seen any large irregular bone defects. In multiple 
myeloma palpation usually reveals a nodule where the Roentgen 
ray diows the larger bone defects, so the resemblance is but a 
superficial one. 

Sy philis might cause somewhat similar bone defects from 
gumma formation Schufeidt (Amer Jour of Syphilis, 1918, 
li, 462) pictures a skull with most extensive destruction of bone 
from a negro of twenty four, without further statement other 
t h a n that “eventually the fact became known to me that this 
negro had died from tertiary syphilis " Adami and NichoUs 
(The Principles of Pathology, Lea & Febiger, Philadelphia, 
1909, Vol II, p 1029, Figs. 289, 290) give a figure of a somewhat 
Eunilar skull labeled “penostitis with destructive inflammation 
(osteoporosis) affecting the frontal and temporal bones sup- 
posedly due to syphilis ” In syphilis, however, breaking down 
of the gu mm a and later scar formation m the scalp are to be 
expected In my case no evidence exists of any preiuous local 
inflammatory condition, and the patient’s blood Wassermann 
was negative. 

Craniotabes in rickets occasionally shows thinning and de 
fects m the skull bones, but there was nothing m our case sug 
gesbve of rickets. Osteoporosis congemta presents some sim 
Danty, but this is an ill-defined chmeal group whose nature is 
too httle understood to throw any light on this patient, and I 
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have found no cases descnbed under this headmg very mmilar 
to the case here reported 

That a disturbance in the secretion of the pituitary gland is 
responsible for the defects in the flat bones in tins case is a 
hypothesis that has considerable support The coexistence of 
diabetes insipidus controlled by subcutaneous injections of pit- 
uitary substance is strong evidence of a disturbed pituitaiy func- 
tion Motzfeldt (Boston Med and Surg Jour , 1916, clxxiv, 
644, Jour Exp Med , 1917, xxv, 153) and others have shown by 
chnical and experimental observations that there is a relation 
between diabetes msipidus and deficient pituitary function, as 
Motzfeldt expresses it, “lowered activity of the postenor lobe of 
the pituitary body ” In the only 2 cases sumlar to rmne that 
I can find reported (SchtiUer, loc at ) evidence of pitmtary dis- 
turbance was noted, m one an adiposogemtal d3^trophy, in the 
other diabetes insipidus, as m my case In such an unusual 
disturbance as is represented by the bony defects m these 3 
cases it could hardly be a comadence that there existed m each 
evidence of distiubance m the function of the pituitary gland 
Rather does it seem hi ghl y probable that the bony defects are 
caused m some way by change m the pituitary gland, changes as 
to whose exact nature we have no evidence from the study of 
these cases 

SUMMARY 

A case is presented where m a gul of five there occurred the 
symptom-complex of very extensive defects m the skull bones, 
exophthalmos, and diabetes insipidus Only 2 other cases of 
this condition could be found in the literature Diabetes in- 
sipidus suggests that the symptom-complex is due to a disturb- 
ance of pitmtary function Both of the other 2 reported cases 
showed evidence of disturbed pitmtary function In the case 
here reported pitmtary extract controlled the poljnma when given 
subcutaneously Other methods of mtroducing pitmtary sub- 
stance had no effect on the polyuria No method of givmg 
pitmtary substance had any effect on the bone defects or the 
exophthalmos 
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CLINIC OF DR. ELLIOTT P JOSLIN 
New England Deaconess Hosphal 


DIABETES OF LONG DURATION 
SEVERE DIABETES VERSUS SEVERE ACIDOSIS IN 
DIABETES 

DIABETES OF LONG DURATION 

The oldest living college graduate always excites interest, 
though there is no especial rivalry among the alumni to succeed 
him. Similarly, among my diabetic alumm and alumme there is 
no desire to usurp the place of my chronologically oldest hving 
diabetic patient, though her freedom from symptoms of diabetes 
for nearly twenty years, and her survival of an operation for 
gaB^stones at the end of this period, de^ite OB per cent, aibu 
nun m the urme, might exate the envy of them all In her case 
attacks of polydipsia, polyuria, and polyphagia developed at 
intervals of every four weeks at the age of thirty five years in 
1896 Systematic treatment was not carried out untd 1900, 
when the patient became sugar free under the care of one of 
Naunyn’s pupils and acquired a tolerance for approximately 100 
grams of carbohydrate. Six months later I had the opportumty 
of seeing her for a few times, found the urme sugar free, the 
weight 135 pounds, which represented a loss of 35 pounds from 
her highest weight. She was, therefore, a mild case of diabetes 
assoaated with obesity, with onset m the fourth decade 

The average length of life of 88 fatal cases of diabetes with 
onset durmg the fourth decade, whom I have seen at one time or 
another, has been five years. Thispiatient has already lived five 
times as long It is true that her case was mil d from the first 
and that she had exceptionally good treatment. However, few 
yet realise that these mild cases are the ones which give the 
greatest rewards for energetic care, but when neglected become 
873 
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severe and consbtute a reproach to the medical prof^on. The 
question now arises why this diabetic patient’s span of life should 
have been extended so far and why she should hold pre-eminence 
in my senes 

When a systematic search for the end-results of my patients 
was made m 1916, this patient came imder my observation a 
second time Upon that occasion the unne was free from sugar 
m the three specimens exammed and albumm was present m 
but one Casts were absent m all The blood-sugar, fasting, 
was 0 09 per cent The non-protem mtrogen was 19 6 mgm per 
100 c c On physical exammation the blood-pressure was 125 
mm Hg systohc and 90 mm diastohc, and the only abnormahty 
noted was a mass m the abdomen to be felt m the gall-bladder 
area Through the assistance of Dr Percy Brown this was 
demonstrated to be due to gall-stones 

At that time no operation was advised How fraught with 
danger such a decision may be m the case of gall-stones the 
future course exemplified But the patient was free from 
attacks, m fact, had had none for several years, and recalled these 
only with direct questiomng Furthermore, a diabetes of many 
years’ duration had subsided, and it seemed more than desuable 
to leave well enough alone. Again an mterval of several years 
mtervened before another visit 

In the spnng of 1919 the picture had changed, and instead 
of diabetes or gall-stones there was a marked nephntis The 
unne contamed 0 5 per cent of albumm (Esbach test), with 
occasional casts The non-protem mtrogen was 60 mm per 
100 C.C A phenolphthalem test m May showed an excretion of 
15 per cent, m two hours The blood-sugar contmued normal 
— 0 09 per cent Physical examination revealed an enlarged 
heart, a blood-pressure of 200 mm systohc and 110 mm dias- 
tohc, and faihng vision At what penod the symptoms of renal 
trouble began to appear is not known, but an observation by a 
competent ph3^aan was on record which showed that the unne 
was certainly free from albumin m March, 1918 Between the 
following May and November, 1919, the albumm persisted m 
varying quantities, never bemg less than 0 2 per cent Casts 
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wcieuifeequent. However, the blood pressure subsided to quite 

a degree, ntvl occasioually would be as low as 150, but the eye- 
sight grew vrorse. I^ta the non protein nitrogen was 41 
There was no estunation of the blood-sugar, but the blood fat 
a few hours after a meal was 1 22 per cent. 

Notwithstandmg these various senous symptoms and signs 
the patient was quite comfortable and able to walk about in her 
garden until August, when she erpenenced an attach of severe 
pam m the upper abdomen, with tenderness over the gall- 
bladder accompanied by a temperature of 103° F , and jaundice 
The attack soon subsided and the general condihon of the pa- 
tient agam improved Other attacks, however, recurred at fre- 
quent mtervals, and, though not always as severe, they grad- 
ually reduced the patient’s weight and strength. The condition 
of the urme did not particularly change. Finally, the urgency 
of the situation forced a decision as to whether this patient, who 
had once had diabetes, who showed severe Bnght’s disease with 
a blood-pressure at tunes nearing 200 , and with an excretory 
power for phenolphthaieiu of 15 per cent in two hours, would 
survive an operation. At length, all agreed that there was qmte 
as much safety in boldly operating as m temporunng Conse- 
quently the patient went to the hospital and a laparotomy was 
performed by F B Lund Gall-stones were evacuated from 
both the gall-bladder and common duct and the gall bladder 
dramed As not so seldom happens, the patient who had been 
m a desperate condibon and a most unfavorable operative risk, 
did exceptionally well Sugar appeared m the urme to the ex- 
tent of a few tenths per cent, following the operation, but con- 
valescence was uninterrupted, and twenty days after entering 
the hospital she was discharged and has steadily improved 
Now, two months after the date of operation, the urme contains 
less alburmn than at any tune smee the spring, and sugar has 
been absent save immediately followmg the operation. The 
patient has regamed some of the weight lost and 15 better m 
every way than for months 

You will agree with me, I am sure, that my oldest Uvmg 
diabetic patient teaches many lessons. 
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First of all, did the patient actually have diabetes? No 
question of its existence "was felt in 1900, and a definite test of 
the carbohydrate tolerance was made and this was considered to 
be eqmvalent to 120 grams of bread There seems to be no 
valid reason to doubt its presence 

Long life and diabetes are compatible, 34 of my patients have 
outhved the standard tables for the expectation of life for their 
age at the onset of their disease In seeking for a cause for 
diabetic longevity the age of the individual is of first importance 
The followmg table of duration of my fatal and hving cases, seen 
pnor to February, 1918 , shows that the disease during the first 
two decades is of the shortest duration, next m the third decade, 
but subsequently vanes httle The somewhat shorter duration 
of life of patients who develop diabetes in the seventh and eighth 
decades is hardly more than is to be expected on accoxmt of 
advanced years 

DURATION OF FATAL AND LIVING CASES OF DIABETES BY 
DECADE OF ONSET 
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Age may not be qmte so decisive a factor as has hitherto 
been supposed, but before reachmg such a conclusion all causes 
of death not directly attributable to diabetes ought, perhaps, to 
be excluded A second and favorable factor is obesity, a third, 
the favorable enviroiiment of the patient, a fourth, the careful 
treatment m the first years, a fifth, an mtelhgent patient, for, 
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say wiat one wU, tins counts for a voy great deal Biabetic 
patients who hve long are rather supenor individuals, and al- 
though they may boast they have not lived on a diet, upon ques- 
tioning them closely one finds either that the total diet has 
been limited or that the quantity of carbohydrate has been 
markedly reduced. For example, 2 of my most notable cases 
eat but two meals a day Sreth, and finally in this case, the 
possible etiologic factor of gall stones. 

The association of diabetes and gall-stones naturally is not 
uncommon, because both diseases are prone to occur in the 
latter half of bfe As a rule, gall stones precede diabetes, but 
I have met with one striking instance m which diabetes occurred 
following an operation for gall-stones, and F C Brigham has 
told me of another It will not be long before one of you stu- 
dents will perform sugar tolerance tests upon aU the gall-stone 
patients m the ho^tal in order to discover latent diabetes. 
In my case a fat man, following an operation for gall-stones at 
a time of great business womes, was given a considerable quan- 
tity of candy Sugar, which vras absent before the operation, 
reached 7 2 per cent one month later, but subsided with careful 
dieting The average age of onset of the gall-stones in 18 of 
my own diabetic cases was forty three years, but the average 
age of onset of diabetes in the same indrvidnala was forty-nine 
years. Statistics and circumstances like these just mentioned 
furnish an argument in favor of an early operation for gall-stones 
in diabetic patients. Whether the diagnosis of gall-stones in 
the diabetic should mvanably mdicate their removal is still 
somewhat of a question. Years ago one would have answered 
unheatatingly “No,” but at the present moment, with an expert 
surgeon and favorable conditions for surgical and medical care, 
1 am advishig one of my patients who presents Hus condition to 
have the operation, although neither the diabetes nor the symp- 
toms from gall-stones are severe. 

The operation for the removal of gall-stones in the diabetic 
can be earned out successfully provided there is intimate c^ 
operation between physioan and surgeon. Naturally, 
choose for the time of operation an mterval between atta 
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would arrange that the patient be free both from sugar and 
evidences of aad poisoning as well However, if an emergency 
exists, an operation can be done even m the presence of sugar 
Do not fast a patient or change the diet in an extreme manner 
preceding an emergency operation save to omit the fat and to 
give the carbohydrate and protem m the simplest forms of food 
FoUowmg the operation contmue the diet as before, taking the 
greatest pains to avoid any article of food which wdl cause in- 
digestion So often diabetic patients are given coarse v^etables 
m their regular chet that, unless one is cautious, these will creep 
mto the food prescnbed for these same cases both before and 
after operative mterference The results of such an error are 
often unfortunate 

The operation should be performed swiftly and with no un- 
necessary trauma, and it demands a surgeon who has the fabled 
skill of the old French school Ether and chloroform should be 
avoided and gas-oxygen employed It is true that at some 
dimes ether is still used m operations upon diabetics, but I think 
the patients of the most notable of these dimes, which chng to 
ether, survive m spite of ether rather than because of it, and 
m my opmion the favorable results reported have been prob- 
ably due to two facts, first, that actually very httle ether 
has been employed, and, second, that the operative technic has 
been of the highest quahty 

It IS qmte possible that following the operation the sugar 
may return m the unne for a day or two, or, if it has previously 
existed, may mcrease This need cause no anxiety and mch- 
cates no need of deviation from the well-thought-out plan of 
diet Little by httle the sugar can be eradicated 

Patients with nephritis and, m fact, patients showmg high 
blood-pressures are by no means always so fortunate as was this 
patient when they submit to surgical mterference Not long 
ago another patient of similar character after an operation of 
necessity devdoped hemiplegia. You shold not condude that 
such cases are to be operated upon thoughtlessly Only when 
the chances of surgical mterference are better than the chances 
of non-mterference is one justified m calhng the surgeon Cour- 



DIA]SErES OF LONG DTOAHON 879 

age, however, is a great virtue, and one should ever have it with 
him in treating diabetic patients. 

The second patient with diabetes, whom I would now pre- 
sent to you on account of the long duration of his disease, de- 
vdoped definite symptoms In 1898 at the age of fortj -seven 
years. Of him I would say that no patient with diabetes has 
been seen by me m the last eight months who has appeared for 
his age m as robust a condition as this man. With his history 
of twentj-one years of diabetes he teaches us all several lessons. 
Fust of all, he wei^ 230 pounds. His highest weight was 
260 in 1911, and his lowest smce onset 216 pounds in 1918, and 
his weight at onset was 200 pounds. When he came to the 
office I could hardly resist telling him that he was visiting the 
wrong doctor and irankly confessed that I expected to learn 
more from his story than he could gam from my treatment He 
tells me that for the last fifteen years he has constantly shown 
sugar in the urine. With out established rules of strict dieting 
wc should all bear this m mind It is of importance. Although 
the patients who are sugar free and the patients who have a 
nonnal blood-sugar appear to do the best, here is a man who has 
had sugar in the urme for fifteen years and is m good condition 
His blood pressure at nearly sixty nine, after twenty-one years 
of diabetes, is 170 mm syatohc and 80 mm diastohc. His 
heart, lungs, liver, spleen, and fadneys are normal In par- 
ticular there is no albumm m the urme. The non protein nitro- 
gen in the blood was 25 mgm per 100 c-c. A Wassermann reac 
twn was negative. The phenolphthalem test was 38 per cent 
m two hours. The quantity of sugar m the urme Is 2 S per cent 
Diacctic aad is absent Ihe duration of the case and the per 
sistent presence of sugar m the urine arc not the only features 
This gentleman’s blood-sugar is 0 200 per cent , fasting After 
his noon meal ft rose to 0.250 per cent Presumably tlic 
sugar has been high for a decade, and yet the man prevntt a 
remarkably healthy appearance. We would all do wrong II 
did not seriously consider this fact and attempt b> crj/ltJu 
This gentleman, like the former patient, hi* hvl ijf ; 
opportunity ot bang able to take care of hlmulf }ll^ 
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bon IS serene, he has exercised conbnuously throughout this 
entire penod, has retired from business, and has had few woraes. 
His diabetes, too, was obviously mild at the start I must ac- 
knowledge that he could hardly be m a better condifaon today 
if he had been kept sugar free these fifteen years But upon 
quesboning him I find that he has at no time dunng tfuR entire 
period been careless about his diet Hia carbohydrates have 
always been reduced He has not eaten white bread, and al- 
though the bread he has taken has contamed a considerable 
quanbty of carbohydrate, it was not always easy for him to get 
it, and so the quanbty of even this subsbtute bread was restncted 
This IS one madental advantage of so-called diabebc foods, and 
may explam why they sometimes work well, ]ust as the old 
doctors often obtamed good results m the treatment of gout by 
limiting their pabents to white meat 

I confess that though this man has done well, when I allow 
one of my pabents to show sugar constantly, it is almost an m- 
vanable rule for the mdividual to grow rapidly worse Elderly 
diabebcs must not be neglected It should be remembered 
that it IS rare to see a case of gangrene m a diabebc, though of 
advanced years, if the unne is sugar free 

SEVERE ACIDOSIS IN DIABETES VERSOS SEVERE DIABETES 

Two cases of severe aadosis m diabetes have been exquisitely 
reported, the one by Geyehn and DuBois (Jour Amer Med 
Assoc , 1916, Ixvi, p 1532 Also, Gephart, Ault, DuBois and 
Lusk, Arch Int Med , 1917, xix, p 908) and the other by Fitz 
and Bock (Amer Jour Med , 1919, vol xu. No 48) These 
pabents, who represent two of the severest instances of aadosis 
with recovery on record, later acquired a tolerance for carbo- 
hydrate of 110 grams (2639 calories) and 150 grams respecbvely 
One case, however, died subsequently m the course of six months, 
but the fate of the other I do not know The encouragmg 
feature about these cases to me is the fact that although the 
authors concluded that these pabents were of the severe type of 
diabetes, basmg their decision upon all the cntena at then com- 
mand, mcluding the dextrose-mbogen rabo, yet when the attack 
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of aadosis was over the cases could plainly not be classed as of the 
severe type of diabetes at all, but rather as cases of moderate 
seventy Their aadosis was severe but madental, and very likely 
avoidable. The fact that severe aadosis occurs m diabetes 
which IS not severe is not suffiaently recognized It is a very 
important fact, because unless you gentlemen realize that your 
patient approaching coma may not, after all, be a severe case of 
diabetes, you will lose heart in your treatment. In former days 
the cases of diabetes succumbing to coma soon after entrance to 
the hoqntal were, to a large extent, only moderately severe or 
even mild cases of diabetes with severe aadosis, rather than cases 
of severe diabetes with aadosis This is perfectly obvious if 
you look at the duration of life of the fatal cases of diabetes oc- 
cumng in ho^itala in former years You will find that upward 
of 67 per cent, of the fatal cases occurred during the first year of 
the existence of diabetes, m contrast to 12 per cent, of cases 
treated more recently and in private practice. 

May I now call to your attention another case m my senes 
which to me is of espeaal mterest, because hitherto no patient 
with aadosis of greater intensity than his has been admitted to 
the Corey Hill or Deaconess Hospitals and later departed ahve. 
In this in sta n ce I beheve all would admit that the seventy of the 
disease following recovery from the attack of aadosis was greater 
than that of the 2 patients so admirably reported by the authors 
mentioned This man developed diabetes at the age of thirty- 
nine years in 1913 Since that date his weight has fallen from 
184 to approximately 130 pounds On June 30, 1919 his phys- 
ician telephoned to me that he was in beginning coma and asked 
that he be admitted to the New England Deaconess Hospital 
Upon amval he was breathing deeply, the skm was dry and 
flushed, the pulse 100 There was an acetone odor to the 
breath, slight edema of both ankles, a very favorable symptom 
in my expcnencc when coma is unpendmg The unne showed 
acetone and diacctic add 4-1-, sugar 3 per cent The CO 2 in the 
blood in terms of mm Hg for comparison r\ith COi in the ol 
vcolar air was 12 8 The COi in the avcolor air was 12 ram Hg 
The IVishart acetone test in the blood was posIUvc. 
vox- 3—56 
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You may be very sure that physiaans and nurses 'weie alert, 
when this patient arrived, and the following treatment was in- 
stantly instituted (1) The patient was placed m bed and his 
strength thus conserved He was made comfortable, anxiety 
allayed (2) Care was taken to keep the patient warm It was 
not necessary to apply heaters, although m cold weather it is 
easy for a patient to become uncovered and to lose heat from 
restlessness and exposure This is one of the chief reasons for 
allaymg nervousness and providmg against discomfort. In a 
recent case gram of morphin qmte sufficed to obviate the 
pam which a patient expenenced m back and chest A very 
small dose of morphm or codem is adequate m diabetic coma 
(3) A speaal nurse was provided for the patient both for day and 
mght, and pains were taken to secure a nurse with a diabetic 
experience Indeed, every possible means must be employed to 
brmg victory m such a hfe-and-death struggle as is the contest 
between the doctor and diabetic coma (4) The bowels were 
moved by enema, so that later salt solution could be given by 
rectum if required Cathartics were purposely avoided m order 
to obviate diarrhea, which might render the rectum mtolerant 
(S) The tolerance of the stomach for hqmds was conserved 
Therefore, hot hqiuds amountmg to 1000 c c were administered 
during every six hours Care was taken to give these slowly, so 
as to avoid upsetting the stomach In consequence, it was un- 
necessary to give any of this hqiud by rectum It is often de- 
sirable to administer a portion of the same m the latter manner, 
because this protects the stomach, and it is advantageous to do 
this too soon than too late In case difficulty is expenenced m 
givmg 1000 c c m SIX hours, the salt solution can be given mtra- 
venously or even -subpectorally 

(It may not be amiss to digress to call your attention to a pos- 
sibflity of treatment new to me This came from observation 
of a recent case of A L Chute, to whom salt solution was given 
subpectorally many times Dr Chute’s patient had cancer of 
the penis and diabetes of twenty-two years’ duration The urme 
contamed 3 4 per cent sugar without aadosis Pnor to the 
operation, which consisted of total extirpation of the genitals, 
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he was made sugar free, and he has remained practically sugar 
free since upon a diet of carbohydrate 74 grains, protem 65 
grams, and fat 52 grams. Often, as with tins case, tbe reduction 
of calones serves to increase the tolerance m the course of weeks 
far above the tolerance which was originally found These pa- 
tients are very instructive, for there is no danger of voiuntary 
lapses in diet. Difficulties were encountered in the administra- 
tion of hqulds soon after the operation because the patient was 
temporarily irrationaL Therefore he was given subsequent to the 
operation twenty-three suhpectoral mjections of salt solution, 
e^ amounting to 750 c.c. During this penod the blood-sugar 
of this mdividual remained close to 0.263 

The harmlessness of these subpectoral injections confirms 
Allen’s similar eipenence with diabetic dogs It would appear 
as if trouble with subcutaneous mjections arose formerly from 
two factors (1) Improper technic, and (2) the mtroduction of 
sodium bicarbonate in conjunction with the normal salt soluhon ) 
Empirically advances are often made m medicine, and per 
haps the success obtained m the administration of warm hquids 
is partly due to the circumstance that warm hqmds consist of 
broths, and these contain salt. If you will consult the old 
records which show recoveries from diabetic coma you wfll 
observe that these individuals not only voided large quantities 
of urine, often 8000 tc or more, but that the quantity of salt 
m the urme was low, perhaps indicating the body’s need for it 
or lack, of it. The taste of the patient, too, must be home in 
mmd and vanety m the form of liquids must be secured 

The result of these measures was gratifying The chart on 
p 884 shows the gradual disappearance of acidosis and the ac- 
quirement of a tolerance for carbohydrate of 26 grams when the 
calones were nearly 20 per kiiogram body weight. He wan 
among the early cases treated after returning from service In 
the army, and today I should desire to brmg the blood sugar l'> 
normal by feeding protem alone for one or tuo weeks and (lien 
brmging the calones up to a livable ration The gcneriil 
of treatment which usually followed has changed gradiisll>'.j-v 
is summarized on the cards shown on pages 885 and 8^0 



884 


ELLIOTT P JOSUN 


SEVERE ACIDOSIS IN SEVERE DIABETES 
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patient returns to the hospital each month for the estimation of 
blood-sugar I regret to say that this has increased and is now 
0^18 He should re-enter the hospital now, voluntarily, rather 
tVino wait some weeks until forced to do so He illustrates the 
need of continued medical attention m the home, and that, gen- 
tlemen, IS your golden opportunity 


Freparatlon lor Fatttns In uvere, long-itandlnr, 
compllcited. obat and elderly cuea, aa well u In all cases wiu 
acidraii, or m any cate If deslrUf without otherwise changine habits 
or diet, omit Cat, after two days decreiae protein and halve the 
carbohydrates dally nntil the patient is 30 gnuni or less; then 

fast. In other cases begin fasting at once 

Fatting Fast foar days, unless earlier sngar free Allow 
water freely tea, coffee and tnio dear meat broths as desired 

Intermittent Fatting If elycosnrla perabts at the end 
of four days, give 1 gram protdo orOA gram carbohydrate per kilo* 
gram body weight for two days, and then fcwt again for three days 
nnlesa earlier sugar free If gfycotoria remal^ repeat and then 
fast for one or two days as necessary If there is still sugar, giro 
protein at before for tour daya, then hat one, and then gTaonally 
Increase the periods of feeding, one day each time, until fasting one 
day each week. 

O^boliydrate Tolemnoo When the twenty fonr4»oar 
urine is free from sogar give 6 or 10 grams carbohydrate (150 lo 800 
6 per e«l. vegetables) and continue to add 5 or 10 grams 
carbohydrate daUy(n>ore In mild casesjop to 50 grama ormore until 
sugar appears then fast unOl sugar free 

Protein Tolerance When the urine is again sngaT^ee 
decrease the carbohydrate by one third below the carbohydrate 
tolerance or at least tO grams and then add about 20 grams protein 
and therttfler 15 grams daily in the form of egg white fish or lean 
meat (chlckeni until ffre patient Is receiving from 1 gram to 1.5 grama 
protein per Jdlogram body weight. , 

FatTolerancG It Is usually desfrable, especially In the 
to add no fat until the prot^ reaches 1 gram to llC grama 
per Wogram body weight and the blood sugar Is nor mal. Then 
odd 6 to 25 grams dally according to iirevlous addosls until the 
patient ceases to lose weight orrtttlves in the total diet 20 to 80 
caiones per kilogram body weight. 

Iteapponroncc of Sagnr Theretunj of tunr demands 
faidng for twenty four hours, or until stucar free Resume the 
former dietaddloe fat gradually and last of all In order to maintain 
as high a carbohydrate tolerance as possible sacrificing body weight 
for this purpose. 

Wccltly Fast I>ayB Whenever the tolerance Is less than 
20 grams carbohydrate, fasting should be practised one day In seven; 
when the tolerance is over 26 grams of carbohydrate cut the diet 
In half on one day each week 

The foods commonly employed In determining the tolerance 
for carbohydrate and protein are 5% vegetables, oranges or grape 
fmlt oatmeal or shredded wheat, potato fish chicken, lean meat, 
ikhumed milk. 
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City Hospitai. 


PERICARDITIS 

Leading Points In Diagnosis. Treatment and Management 

Peeicaedihs may be fibrinous, serous, purulent, or ad- 
herent In dealing with any acute infectious or chrome disea.se 
the physicinn should have always m mind the possibihty of its 
occurrence. If it is in min d and consequently searched for, it 
IS less likely to be overlooked Osier said some years ago that 
pencardltis is most frequently found m the autopsy room, but 
refinements m physical diagnosis are making it more ^iparent 
durmglife. 

In the course of the acute infections diseases, especially acute 
arthritis, fibnuous pericarditis may appear and should be con 
stantly looked for, because a fibrmous pericarditis, although it 
may be accompamed by an amount of exudate suffident to cause 
only shght, if any, changes in the cardiac outhne, generally means 
a probabJe endocarditis, for it must be remembered that endo- 
carditis, myocarditis, and pencardltis often go hand in hand 
The prognosis m such cases should be guarded, smee endo- 
carditis may not be evident for several years after the infection. 
This 13 especially true of mitral stenosis and aortic regurgitation. 

In a pencardltis which remains dry or, rather, has but a 
moderate mcrease in fluid, the sole physical sign is the to-and 
fro friction mb It is generally heard, if only for a few hours, 
m almost every case of plastic pencardltis, and by systematic 
examination it will be found Some authors state that when 
once distinctly heard it can scarcely be confounded with any 
thing else, but the writer’s experience with colleagues and 
graduate students pomts to the difficulty in distinguishmg the 
B87 
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rub from valve murmurs The rub even when faint will gen 
erally have a jerky, grmding, or leathery quahty Because of 
the more active movements of systole it may seem to be wholly 
a systolic soimd, but by listenmg carefully one of sumlar quality, 
sometimes very faint, 17111 be heard m diastole 

When the rub disappears it may mean that the fibrinous 
pericarditis has subsided, or that suffiaent fluid has accumu 
lated to separate the pencardial surfaces The relative signs 
of fibrmous and serous pericarditis can best be discussed by a 
reatal of cases 

B G , white, housewife, age twenty-nine years, bom in 
Pennsylvania, entered the hospital on Apnl 9th The patient 
did her housework, which was qmte arduous, and contmued at 
her duties imtil one week before entrance She had been mar- 
ned twelve years, having had three healthy children and three 
miscamages, which occurred between the second and third 
healthy children. The miscamages came m each instance at 
the end of the third month She had never been strong As a 
small child she had measles, mumps, pertussis, scarlatma, and 
diphthena, and at the age of sixteen there was an attack of 
rheumatic fever, with swollen, hot, tender, reddened jomts 
Three years ago there was a second attack similar to the fihst ] 
Eight months ago she had influenza without comphcations 
She suflFered from headaches, worse m the mormng and disap- 
pearmg about noon There were frequent famtmg spells at the 
time of menstruation Durmg the past week there had been, 
cough, worse at night and unreheved by cough mixtures She 
has been sleepmg on three or four pillows to reheve the cough 
There had been edema of the feet for the last three years, much 
mcreased recently Her present ilhiess began with hemoptysis 
(bnght red blood), precordial pam, palpitation, and extreme 
dyspnea on exertion On chmbmg stairs she had to sit down and 
rest There were mght-sweats for a month before entrance 
The appetite had been poor, and smce the begmnmg of the 
present illness there had been nausea and vomitmg She has 
never had hemorrhoids or bloody stools The menstruation be- 
gan at fourteen and has always been regular without menorrhagia 
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r metrorrhagia She drank 3 cups of tea and 3 of coffee daily 
ler best weight was 130 twelve 3 rear 8 ago, and 98 six months 

go 

Five days before entrance she had severe palpitation and 
lyspnea on exertion. She went to bed, was fevensh, had a 
■htll , headache, conjimctivitis, and coryza The following day 
he awoke with nausea, vomiting, and severe precordial pam. 
tier cough produced bright yellow qiutum, but no blood TTie 
lyspnea became quite severe even when lying m bed. 

The examination at entrance showed a moderately well- 
developed but poorly nourished woman lying propped up m bed, 
with labored breathing and the appearance of considerable suf- 
fering The head examination disclosed an mjected throat, 
small buned tonsils, and an almost complete dental wreck The 
precordla was slightly prominent. The nght cardiac border was 
5 cm. and the left IS cm. from midstemum The cardiac im- 
pulse was m the fifth ^ce, m the nipple hne, the area of cardiac 
dulness extendmg outside the impulse 4 cm. A loud grating 
to-and fro fncfaon-rub was heard over the entire precordia. 

Over the base of the left lung there was dulness up to the 
angle of the scapula, with maeased tactile and vocal fremitus, 
bronchial breathing, and maeased spoken voice. 

The temperature at entrance was 100 4° F , and rose the fol- 
lowing evemng to 102 6“ F , but in three days fell, and through- 
out ha illness ranged between normal and 100° F 

The pulse was neva high, bang between 80 and 90 through- 
out. The respirations wae 35 at entrance, and varied from 25 
to 30 during the entire course. The blood pressure was sys- 
tohe 128, diastohe 52, pulse pressure 76 The white count at 
entrance was 7200, and ten days lata 9400 

Hae we see a young woman, nei'a strong, nev er able to get 
much rest or change from household duties, with a history of 
several previous acute infections, especially two attacks of mod- 
erately severe acute arthritis. Ha small buned tonsils and 
particularly ha very canous teeth, would hai’c been foa of 
infection of jomts and heart Ha dyspnea, cough, hemopt)'sIs, 
and loss of waght focused our attention on the chest. The mod- 
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erate fever, relatively low pulse, and normal white count led m 
to n^ative an acute pulmonary infection notwithstanding tlie 
signs of consohdation m the left back The dyspnea and or- 
thopnea, the bulging precordia, the enlarged cardiac area, the 
to-and-fro friction sound, and the precordial pain, all suggested 
an acute pencarditis superimposed upon a chrome heart 
Examinations of the sputum failed to show the presence of 
tubercle badlh Her mght-sweats, loss of weight, and hemop- 
tysis, with signs of consohdation at the left base, made us feel 
the necessity of ruling out this condition It must be remem 
bered, however, that pencarditis is almost always a very late 
comphcation of tuberculosis In twenty years I recall but one 
case — a woman whose lungs were filled with tuberculous foa 
On April 13th the cardiohepatic angle was found to be 
obtuse. With the presence of a to-and-fro fnction-rub over the 
precordia at entrance this angle was constantly under observa 
tion because it is the area where flmd is most apt to accumulate. 
In the normal heart percussion gives practically a nght angle 
where the nght border of cardiac dulness joins the Ime of hepatic 
flatness In cardiac hypertrophy or dilatation the nght border 
often curves mward where it meets the hepatic flatness, but 
when the fluid is collectmg the angle is, m many cases, obtuse. 
In the a:-ray plate taken on April 12th the nght border was 
cm from midstemum and the left 13j cm On May 3d the 
nght border was 9| cm and the left 12 9 cm The heart picture 
showed the ‘Tiottle shape” which is seen m a certam number of 
cases of pencardial effusion The x-ray was not matenally 
helpful Aspiration was done as a diagnostic procedure be- 
cause of persistent dyspnea and cyanosis 

In purulent pencarditis, however, where the accumulation of 
pus IS small or encapsulated, the cardiohepatic angle may not 
be altered This was shown m x-ray plates recently exhibited 
by Major W J Stone. Where the fluid (serous or purulent) is 
largely postenor the angle may not be changed and the cardiac 
impulse will remain promment 

Under sahcylates the patient seemed to unprove for a few 
days It is important to remember that m serous effusions, 
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Since they are often the accompaniment of acute arthntis, the 
sahcylates act benefiaaUy and sometimes very promptly One 
of my colleagues was called m consultation to see a case of pen- 
caiditis with marked dyspnea and cyanosis The man was m 
extremis, but because the attending physioan’s agnrating set 
was faulty and the patient being m the country, aspiration was 
delayed until the following day The illness had begun one week 
before with a sore throat, and, acting on this etiology, the con 
sultant ordered large doses of sahcylate of soda, and returning 
the next day found the patient so much improved that aspiration 
did not seem necessary 

On April 19th the temperature became normal and the pulse 
76 The pam m the cardiac area was present, but less mtense 
and the general condition slightly improved The extreme dul 
ness m the left back about the angle of the scapula persisted, 
with bronchial breathing and egophony The right border of 
the heart was 7 cm from midstemum and the cardiohqiatic 
angle obtuse. The to-and fro rub was limited to the sternal 
area and over the apex impulse a systohe blowmg murmur was 
heard On the 27th the pam became more tnaiied, but less 
mtense than at entrance. The rub appeared once more over 
the entire precordia, the right border had diminished to 5 cm 
from midstemum During four days there were pam and ten- 
derness in the left knee. There was slight edema of the feet and 
ankles. 

On the 29th considerable cough developed, with thick, muco- 
purulent, occasionally blood streaked sputum The pam m the 
chest became much less On the cessation of pam, notwith- 
standing the fact that the cardiac area to percussion had grown 
less, the possibility of an effusion largely posterior to the heart 
as evidenced by a probable Ewart’s sign m the back, mdicated 
aspiration of the pericardial sac. A needle was introduced 
through the fourth space, just to the right of the sternum The 
needle was mtroduced slowly, the skin about the area having 
been thoroughly cocainized We have not been m the habit of 
Inasing the skin ns Pcndldmry suggests It is a good plan to 
have a wmdow m the tube connected with the needle so that 
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the first passage of fluid may be observed and the further intro- 
duction of the needle stopped It is the opinion of the author 
and many others that even if the point of the needle enters 
shghtly mto the cardiac muscle no harm is done Indeed, in a 
case of firmly adherent pencardium such as the above case 
proved to be, it would be almost impossible not to di^tly 
wound the heart muscle There was no change in the patient’s 
condition after aspiration Aside from the moderate discomfort 
caused by the mtroduction of the needle, there was no difference 
The chart showed no alteration either m pulse or temperature. 
It must be remembered that the pencardial space is potential, 
and if any fluid is withdrawn, it means an mcrease above the 
normal No flmd was obtamed Although the left back now 
showed flatness below the eighth rib and m the left axilla, aspira- 
tion was not done because the area suggestmg fluid was not 
large and the patient feared discomfort from the mtroduction 
of the needle On May 3d the patient, havmg become more 
and more dyspneic and cyanotic, with irregular heart, died^ 
The autopsy showed a greatly thickened pencardium, firmly ad- 
herent eveiywhere. There was no pencardial flmd The left 
pleural cavity contamed 500 cc of flmd There were white 
dense areas over the hver and spleen — ^perihepatitis and pen- 
splemtis — suggestmg "Pick’s disease ” There was congestion of 
the lungs, a large hver, old tbickenmg of the mitral leaflets, and 
small vegetations of the aorbc leaflets 

In such a case what course of reasomng was to be pursued? 
At the time of entrance and during the entire course m the 
hospital she was never without a pencardial fnction-rub Usually 
when flmd begins to accumulate and thus to separate the serous 
surfaces of the sac, the fnction-rub disappears Rmd accumu- 
lates from the bottom up, so that the rub might disappear at 
the base There was no retraction of the cardiac impulse, as m 
adherent pencardium Broadbent’s sign of adherent pencar- 
dimn even if present m this case would have been obscured by 
the slowly accumulating hydrothorax The dulness m the left 
back with bronchial breatbmg and egophony which she showed 
at entrance was thought then to be caused by an atelectasis due 
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to pericardial pressure — Ewart’s sign — but later these signs 
changed to those of pleural effusion. If in adherent pencardium 
there do not happen to be adhesions between the pencardium 
and the diaphragm and lungs, then Broadbent’s sign is absent. 
ChrlEtian, In a recent article, calls attenbon to a case m which 
there were very distinct signs of dniness beyond the area of car- 
diac impulse, which he says always suggest flmd, but sometimes 
a thickened pencardium wfll give the same thing In our case 
the hne of cardiac dulness was always well outade of the cardiac 
impulse. In chromcaUy enlarged hearts, especially with a his- 
tory of some old inflammatory process, it is not uncommon to 
have the cardiac impulse well withm the left border of dulness. 
You can see that this pabent offered considerable difficulty m 
diagnosis. The iiersistent to-andfro fncbonnib with such a 
large distribnbon was against the presence of fluid 

The *-ray plates were not different from a chrome mvo 
carditis. One could feel sure only of a fibnnous pencardibs 
There was no clinical evidence of an adherent pencardibs, and 
very httie to suggest an effusion 

The second case is illustrative of pencardial effusion. A 
girl, fourteen years old, admitted to the hospital July 12, 1919, 
complaining of pam about the heart for eight days. The family 
history was ununportant She had been well until a year before, 
when she had a long and severe attack of rheumabc fever, which 
left her with “heart bouble,’’ although there were no symptoms, 
since she could run and play like other childreii. There had not 
been any other infecbons No sore throat or tonsilUbs. Her 
teeth were badly decayed 

The pabent was perfectly wdl until eight days before ad- 
missioii, when her feet became red, swollen, and painful, later 
her hands were mvolved There was no dyspnea, palpitabon, 
nausea, or vomiting 

Physical e-xammabon showed a well-developed and nourished 
girl propped up m bed There was dyspnea, an appearance of 
general discomfort, and an annous expression. The chest 
showed poor expansion and shallow respiration The left base 
behind was moderately dull, with bronchial breathing m an 
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area just below the angle of the scapula Over both bases there 
were medium moist r&les on mspuration 

The apex-beat, rather strong and diffuse, was best seen and 
felt m the fifth space m the left m amm ary hne Pulsations in 
the vessels of the neck were rather marked The area of cardiac 
dulness extended from midaxilla on the left to 5 cm to the 
right of the midstemal Ime The cardiohepatic angle was ob- 
tuse The sounds at the cardiac impulse were strong, regular, 
and rapid Over the precordium, but loudest at the third space 
to the left of the sternum, was a to-and-fro fnction-rub 

Having m mind the acute arthntis at onset of the present 
illness, the patient was started on sahcylate of soda m full doses, 
and showed immediate improvement The dj^nea became less, 
but no change took place m the fncbon-rub 

On July 19th the condition was not so good The dyspnea 
was more marked, and the pericardial rub was heard over a 
more hmited area along the nght border and at the base The 
signs about the angle of the scapula m the left base were more 
marked and were mterpreted as Ewart’s sign of compression 
The *-ray plates show a wide area at the fifth mterspace— 
“water-bottle” shape The cardiohepatic angle was, by per- 
cussion, imquestionably obtuse The heart sounds were distant 
July 21st aspiration was performed m the fifth space just 
outside of the area of cardiac impulse and 350 c c of bloody flmd 
withdrawn No organisms were obtamed The amount of 
flmd seemed smaller than the physical signs mdicated, and, while 
the condition was improved, it was very transitory Two days 
later a needle was inserted m the nmth space near the angle of 
the left scapula, with negative results, and m the fourth space 
to the nght of the sternum, obtaining only a few cubic centi- 
meters of dark blood FoUowmg the second aspiration of the 
pencardial sac there was very shght improvement The aspua- 
tions were done under local anesthesia, with a minimum of dis- 
comfort 

She gradually failed during the following week, the general 
condition not improvmg under any form of treatment, and died 
a week later An autopsy was not obtamed 
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Here you see a child of fourteen years with a history of severe 
arthritis one year before, resulting m endocarditis, and a second 
attack eight days before entrance. The many canous teeth and 
pus cavities were sufficient foa. At entrance there were tender 
jomts, dyspnea, orthopnea, and the anxious expression of labored 
breathing There was a general improvement under treatment 
and hospital care which was only temporary Gradually the 
to-and fro fnction-rub became less, the cardiac impulse less dis- 
tmct, the sounds more distant, and the cardiohepabc angle more 
obtuse "With this was a development of pressure m the left 
back— Ewart’s sign. Here was suffiaent evidence of the forma- 
tion of pencardial fluid, and aspiration proved the correctness 
of the signs The fluid was bloody, which is unusual in rheu- 
matic pericarditis, although I have seen it in a few cases The 
sudden onset with infected joints did not leave much doubt as 
to the etiology of the pericarditis. 

Let us bnefly compare these cases. Both had foa of infec- 
tion, acute arthritis, and cardiac disease before their last Al- 
nesses The woman’s last illness came on gradually, the child’s, 
suddenly Both had every evidence of fibrinous pencarthtis 
upon admission to the hospital 

In the first case the rub was extensive and very loud almost 
the entire time m the hospital, and the heart area became a 
bttle smaller with rest In bed In the child the rub became 
gradually less and the cardiac area larger, the rardiar. impulse 
less dlstmct and the sounds more distant, as is the rule when 
the flmd accumulates anteriorly, and thus drives the heart 
further away from the chest walk Both had enlarged hearts, 
one with effusion and one without, and yet you see that the 
plates are not dimmilnr Pam was marked m each case, a com- 
mon symptom m rheumatic hearts, less easily noticed m peri 
carditis accompanying pneumonia, and often absent in the peri- 
carditis of chronfc nephritis and diabetes 

The woman’s temperature soon dropped to lOOf" 1? and be 
came almost normal near the end, while her white count never 
exceeded 9400 The pulse seldom went above 100, and 
temperature came down it ranged between 80 and 90 ' 



896 


WnXIAM H ROBEY, JR 


child’s temperatiire was between 102° and 104° F irntfl after 
the second aqnration, when it came down and ran a little above 
normal for a week before death Her white coxmt was 12,600 
The pulse steadily rose imtil it reached 140 She gave every 
evidence of a more acute and active infection 

Sinnhuber beheves that acute articular rheumatism is the 
most frequent cause of pericarditis, then pneumonia, tuber 
culosas, scarlet fever, influenza, typhoid, cerebro^mal meningitis, 
malaria, erysipelas, osteomyehtis, pyemia and sepsis, gonorrhea, 
scurvy, and leukemia Certainly acute articular rheumatism 
causes more cases than any other infection, although from the 
above list it is dear that it should be carefully searched for dur- 
mg or after any acute infection. It may occur either by infec- 
tion through the blood-stream or by extension from adjacent 
structures Where there are attacks of tonsilhtis, canous teeth, 
or evidences of focal infection the heart should be carefully and 
repeatedly exammed, because even with very slight illnesses 
pencarditis may come on insidiously It is our hope that the 
next generation of doctors will see much less cardiac disease, 
particularly m young persons, because focal infections are being 
sought for and removed before a senous general infection with 
heart mvolvement can occur The 2 patients whose histones 
have been given might not have had their first attacks of arthntis 
with heart mvolvement had attention been given to their teeth 
and tonsils Notwithstandmg their damaged hearts after these 
first attacks, they might have gone on for years without addi- 
tional cardiac disease had suffiaent attention been paid to the 
eradication of foa The first patient had small buned tonsils, 
often more dangerous than the greatly hypertrophied ones 
Considering the mtimate relation of the pencardium with 
almost all of the structures of the thorax, it is not remarkable 
that pencarditis may be manifested m any portion of the thoracic 
viscera or even the abdominal, but more remarkable that it may 
exist without givmg a sign Cohnheim pointed out that com- 
plete obhteration of the sac was often enough a postmortem 
xhscovery for which no symptoms dunng life had prepared us 
The symptoms of pencarditis are so vaned and the onset so m- 
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sidious in some cases that Osier and almost every other -WTiter has 
been led to say that many cases ran then entire course without 
recogmtion When it comes on very gradually and is the only 
manifestation of an obscure focus, or is well established when 
the patient comes under observation, it may not be detected 
Kiaminations of the heart and lungs should be thorough, with 
subsequent daily eiaminatinns augmented by careful notes and 
cardiac measurements 

In our 2 cases pain was a prominent symptom, but this is not 
always so It u by no means as constant as m pleuntis The 
reason for this is not understood, perhaps because we do not 
Lnow very much about the innervation of the heart In the 
first case, which proved to be one of adherent pencardihs, you 
will notice that pain was constantly present and often quite 
severe, while m the second, pain disappeared as the fluid accu 
mulated Sears has called attention to the fact that pam may 
become quite severe when the flmd begms to form, but later 
the sac accommodates itself to the gradual distention, and the 
inflamed surfaces being no longer in apposition, the pam ceases 
or leaves m its place only a sensation of discomfort. McPhedran 
and Babcock speak of pam aa a fairly constant symptom, while 
James Madcenne, Foynton, and others emphasize the frequency 
of Its absence. In 78 protocols which I studied it was men- 
tioned in only 26 cases 

We have aheady spoken of the to-and fro mb and the method 
of distinguishing it from murmurs. Sometimes a bttle extra 
pressure with the bdl of the stethoscope helps to accentuate it 
The grinding character of the mb is generally qmte different 
from valve murmurs, and the latter have their characteristic 
signs m the circulation, although it must be remembered that 
murmurs often are present, but axe obscured by the friction 
sound The rub frequently moves from place to place over the 
precordia, while the position of murmurs is fairly constant I 
cannot Illustrate this pomt better than by recalling the foBowing 
instance which I reported two years ago 

Three years ago when looking for a case of aortic stenosis 
to show the students, I was told by the house physionn of a 


898 


WILLIAM H ROBEY, JR 


colleague, distinguished as a speaalist m circulatory diseases, 
that they had a case The patient, a man aged twenty-seven 
years, was convalescent from an acute multiple arthritis He 
looked well and said that he was absolutely free of his discom 
forts On hstenmg to his heart he was found to have over the 
second interspace to the right of the sternum a rough, grating 
murmur, systohc m tune On hstenmg carefully, however, a 
similar murmur, very famt, was heard m diastole There were 
absolutely no cardiac or orculatory signs mdicating aortic ste- 
nosis or regurgitation In the absence of these confirmator) 
signs of valvular disease outside of the precordia, and taking into 
consideration the history of recent rheumatism, it seemed more 
probable that he had a precordial fnction-rub Two days 
later the rough sound, with its famter diastohc, was heard over 
the third mterspace to the left of the sternum, the following day 
over the fourth, and by the fifth day it was barely audible just 
above the cardiac impulse, and then disappeared 

The rub m both of our cases changed from time to tune, and 
as it moved away from some of the valve areas endocardial 
murmius were heard In the text of the protocols we have dis- 
cussed the significance of the disappearance of the friction sound 
and the signs of accumulating fluid The two common causes 
of serous pencarditis are infection by some member of the 
rheumatic group and the pneumococcus In the first the forma- 
tion of flmd IS often gradual and serous, as shown m our second 
case Durmg the pam and discomfort of acute pneumonia if 
flmd, usually purulent, forms it is apt to be overlooked if the 
patient succumbs to a rapidly spreading pneumoma with em- 
pyema This was clearly shown by Major W J Stone in his 
senes of cases at Fort Rdey On the other hand, if after the 
cnsis the temperature begins to nse and to take ®n a septic 
vanation, either empyema or pencarditis, or both should be 
suspected 

In the treatment of pencarditis, prophylaxis is of vast im- 
portance Nothing could illustrate this better than the cases 
we have ated In acute arthntis of the very mildest type 
absolute rest m bed is of vital importance Bodily rest and 



PERICAKDmS 


899 


warmth as wdl as mental qmet will raise the general tone and 
resistance and thus matenally assist in overcoming the infection, 
perhaps preventing cardiac involvement Furthermore, it should 
be continned for at least two weeks after the infection has 
ceased Inflamed tonsils should not be operated upon until 
every evidence of local and systemic infection has thoroughly 
subsided 1 have known of 2 cases which ended fatally because 
of a too hasty operation If there is mcreased rate of pulse with 
marked disturbance on slight exertion, accompanied by breath- 
lessness, even without a to-and fro rub, these are added reasons 
for absolute rest As m acute pneumoma, the patient often 
assumes the poahon which he finds most comfortable. He 
should be propped up in bed on pillows, and, as McPhedran 
suggests, the use of the double mclined plane as used m surgical 
beds for the mamtenance of the Fowler poation will add mate- 
rially to his comfort 

The patient should not be pcnmtted to exert himsdf m any 
way, not even to alter his position m bed without assistance 
There should be no straining at stool and the movements should 
be made soft and easy by a d^y enema or the use of some simple 
cathartic. If when first seen there is a history of constipation, 
castor oil, if the dose is prepared so as not to cause vomiting, 
may be given, since it is important for the circulation and the 
subsequent management of the case to unload the intestine. 

The diet should be hght and easily assimilable. Soft-cooked 
eggs, soft toast, custards, well-cooked cereals, and a Salisbury 
meat cake occasioiially will suffice. Milk with the addition of 
cream given slowly, cocoa or soups, will supply sufficient hqmd 
Food should be given m small amounts at frequent^mtervals. 
Small amounts of water may be given at a tune, but it is wdl to 
keep the liquids low in quantity to prevent added stram on a 
labonng heart Everything should be done to keep the diges- 
tion m as good condition as possible. In very mild cases the 
diet may be much more liberal, and in severe cases may be in ^ 
creased as convalescence progresses. 

In practically every case at the Boston City . 

use the Ice-bag over the prccordia It quiets the P"" 
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gives a sense of comfort Even when there is no pam the 
patient prefers to contmue its use I always ask the patient if 
it gives him comfort, and he generally rephes m the af&rmative 
Be sure that the ice-bag is not too heavy, it is sometimes an 
added burden to a labormg chest 

The apphcation of blisters may be tned, especially in the 
beginmng of fluid, sometimes with very satisfactory results 
Blood-lettmg may be useful by applymg ten or a dozen leechB 
over the precordia 

We have already spoken of the value of sahcylate of soda m 
cases of pericarditis of arthritic ongm The earher it is given, 
the better, and m as fuU doses as possible — 20 grains every two 
hours Its danger is that it is soon apt to upset the stomach, 
cause vormtmg, and thus strain the embarrassed heart The 
addition of 30 or 40 grams of bicarbonate of soda will sometimes 
prevent this result It has been said that the salicylates are 
dangerous because they depress the heart, but it is more prob- 
able that the depression comes from toxemia Codem or heroin 
m small doses may be used for cough and pam Sleep is very 
important, as m all cardiac conditions, and is prevented by pam 
and restlessness Generally cold and codem will give suffiaent 
comfort to cause sleep There is a umversal distrust of chloral 
m this country, but smce I heard five or six years ago that Mac- 
kenzie used it m cardiac dyspnea I have given it repeatedly m 
old degenerated, decompensated hearts with orthopnea and 
sleqilessness, with very satisfactory results I generally give to 
an adult 10 grams and repeat the dose m one-half to three- 
quarters of an hour if necessary Sometunes combmed with i 
or i gram of morphm, where morphm has previously faded, its 
effects have been heightened, and I have never seen any unto- 
ward effects I have not had occasion to give it m pencarditis, 
but I should not hesitate to give it if necessary 

In the discussion of the second case we spoke of the method 
used in aspiratmg Many sites for paracentesis have been sug- 
gested, such as the left parasternal, the nght parasternal. Mar- 
fan’s epigastnc xiphoid route, and the postenor route As 
Curschmann says, no defimte rule can be laid down m any case. 
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We must be guided by the area of dulness and the a:-ray I 
generally aspirate at one of two points according to the physical 
signs, either in the fifth qiace just outdde the left border of 
cardiac dulness, or in the fourth space at the right margin of the 
sternum. If the needle is mtroduced slowly no harm will result 
if it touches the heart muscle, I have been able to find m the 
literature only 1 case where any harm resulted from wounding 
the heart, Byron Bramwell reports a case of continued hemor- 
rhage mto the pencardium from puncture of the ventncle In 
rabbits, blood is removed from the ventricle without mjunng the 
ammal In almost all articles authors gieak of touching the 
heart with the needle. 

In purulent pericarditis, eiqilotatory aspiration detennmes 
the point of InodoiL In some cases where the fluid is postenor 
and the heart is pushed agamst the antenor chest wall it is 
necessary to aspirate m the back near the angle of the scapula. 

Many cases with smafl amounts of serous efiudon do not 
require aspiration, smce the fluid is absorbed in a few days In 
one of the large hoqiitals for children it has been stated that 
aspiration for serous effusion is rare 

Our case of adherent pericarditis was the same dimcally as 
one of fibtmous pericarditis and hypertrophy We did not 
recognize it as adherent pericarditis at the tune, and our treat- 
ment would have been no different if we had Adherent peri- 
cardium does not seem to do harm ii the myocardium is not mudi 
involved, and there are no important adhesions between the sur- 
rounding viscera or the chest wall These, of course, throw 
added work on the muscle and ultimately result m hypertrophy 
Cerdiolysls may be considered provided a polyserosis, such as 
existed in our case, can be excluded After the removal of 
fluid various mjections mto the sac to prevent adhesions have 
been tried, but all have proved valueless. 
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MAUGHAHT DISEASE OF THE LUHGS PROBABLY SEC- 
OHDARY TO A HYPEHHEPHROMA OF THE KmHEYS 

The history of the case which I shall discuss with you this 
Tnnr nmg 13 very meager, as so often happens in the case of hos- 
pital pabents. 

A carpenter of forty-five entered the hoqatal October 3, 
1919 because of pam in the left chest. 

Family History — ^The patient’s father died at forty-three, of 
pleurisy, and his mother at fifty four, of pneumonia. One brother 
IS living fliiH wdl 

Past History — When a small child the patient had scarlet 
fever, later measles, followed by pneumonia He gives no his- 
tory of any illneas since childhood and has ^jparently been robust 
He has never been subject to colds and can recall no attack of 
respiratory mfecbon. 

Venereal diseases are demed Tobacco and alcoholic bever- 
ages m moderation Best weight 170 pounds two years ago, 
155 pounds a month ago 

Present Illness — ^About five months ago he had a very 
severe headache which lasted without intermission for a month, 
since then occasional recurrence. Three wedcs ago while 
working sudden onset of very sharp, knife-like pains m the left 
side of the thorax and lower back, which have persisted, though 
somewhat less severe. These pains are definitely exaggerated 
by deep respiration or cough Associated with the pam has been 
an mcreasmg distress in breathing, partly due, he thinks, to the 
pain, but more largdy to a sensation of suffocation A marked 
loss m strength has been noted and he also thinks he has lost 
weight There has been no cough or sputum at any tune and he 
has not been consdous of any fever 
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Dr Locke I will ask Mr , to whom the case was 

assigned, to give us the results of his examination at the time oi 
entrance 

Clinical Clerk ExamtiiaUon — ^The patient was well de- 
veloped, but more or less emaciated, and gave the appearance of 
havmg been til a long time Marked weakness, skm and mu 
cous membranes pale, respiration labored The throat seemed 
normal, the lymph-nodes were nowhere found enlarged and the 
reflexes and sensations were normal 

The chest was symmetric, but the left showed much less ei 
pansion and lagged perceptibly There were no dilated vems 
over the thorax With the patient m a prone position the left 
front of the chest was shghtly dull to percussion, which merged 
gradually mto flatness m the axilla Over the upper front on 
the left the respiration and frenutus were exaggerated in mten- 
sity, but not essentially changed m quahty A few scattered 
medium rMes were heard In the axillary region the respira- 
tion and frenutus were considerably diminished 

In the sittmg posture the entire left back was dull, the note 
m the lower third being flat The breathmg was everywhere of 
the bronchial type, though much less mtense over the upper 
half, and quite distant below the infenor angle of the scapula- 
The fremitus was mcreased above, of a quahty suggesting 
^ophony m the nudscapular region, and shghtly diminished 
bdow, yet of a distmct bronchial type Tactile fremitus was 
present at the right base, but absent at the left As m front, 
a few medium and coarse r&les were heard over the back, more on 
the left than on the nght The right back seemed normal 
except for sbght impanment of resonance below the angles of 
the scapula 

The heart was of normal size and normal position The 
sounds were of rather poor quahty and at the apex a soft blowing 
systohc murmur was heard 

Blood-pressure, 115/60 Temperature, 98 6° F Pulse, 80 
Respiration, 30 

Abdomen moderately distended, generally tympamhc, m 
the left hypochondnuin and palpable 5 to 6 cm below costal 
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border js a hard, very nodular, tender, and somewhat movable 
mass 17111011 descends shgbtly with inspiration. Its location 
wms deep in the abdominal cavity 

The urine showed the sh^test possible trace of albnimn and 
the sediment a few red blood-coipusdes, and an occasional 
hyalme and granular cast. No tubercle badlh were found 
The total two-hour phenolsulphonephthalem eacretion was 40 
per cent, and the blood urea mtrogen 25 6 

Blood examination Hg SO per cent, leukocytes 14,000, 
red count 2,400,000 Evidence in the stained smear of moderate 
secondary anemia The differential count gave 74 per cent 
polynuclear leukocytes. 

Da. Locke The obvious abnormahties m this case are the 
abdommal tumor and the condition m the left thorax What is 
your interpretation of the signs m the chest? 

Cunical Clerk The signs are typical of consohdation, but 
I think there may have been fluid, or both 

Da Locke Bronchial respiration is, of course, typical of 
consohdation, but rarely this type of respiration may be heard 
over even a large pleunbc effusion. In many instances a diag- 
nosis between the two can only be made by the needle If a 
local anesthetic is used the procedure can be earned out with 
almost no mconvemence to the patient, and if the technic is 
faultless, without danger of compheation. The combination of 
egophony in the midscapular region, flatness m the lower back, 
with distant breathing and absence of tactile fremitus strongly 
suggest fluid Among all the signs of fluid the displacement of 
the heart and the absent tactile fremitus are, m my opinion, of 
the most significance. In this case the heart appeared to be in 
normal position. 

An X ray of the patient’s chest was made soon after entrance, 
and apparently showed a moderate amount of effusion together 
with consWeiable mottling of the whole left lung as well as slight 
motthng of the right. 

Thoracentesis was done on October 11th and 150 c.c. of very 
bloody serous flmd obtamed Cultures made from the exudate 
were sterile The cells were mainly leukocjtes, with a few of 
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the endothehal type No tumor cells were found What is the 
significance of a sanguineous fluid aspirated from the chest? 

CuNiCAL CiEEK It IS, I think, always suggestive of mahg 
nant disease 

Ds Locke Yes, and of tuberculosis, though it occurs with 
many other mtrathoraac conditions 

A few blood-ceUs can be found microscopically m practically 
all pleural flmds, and rmcroscopic blood may frequently be present 
after paracentesis of the chest due to mjury to a blood-vessel or 
to pimcture of the limg tissue By hemothorax, however, we 
mean a pleural flmd which is defimtely hemorrhagic. Any of 
the mtrathoraac vessels may be the source of the blood, as a 
ruptured aneuiysm, or from the eroaon of a blood-vessel or 
rupture resultmg from trauma. Occasionally a pleural transu- 
date occunng m the coiurse of chrome cardiac or renal diseases 
may be admixed with blood Unless such a cause is evident, 
and this is very rare, a frank hemorrhagic pleural flmd points 
strongly to the presence of tuberculosis or mahgnant disease 
Before attempting to make a diagnosis between these two 
conditions I will give you further data on the case smee his en- 
trance to the hospital four weeks ago 

His general condition is less favorable than when first ob- 
served m the hospital He is much weaker Sputum was at 
first absent, but of late he has begim to raise, and now has 
several ounces daily of a thick, purulent, odorless character 
Blood has never been noted m the ^utum There is no cough 
except to bring up the accumulated secretions The difficulty 
m breathmg has not perceptibly maeased, but very slight exer- 
tion even m bed causes the respiration to be very labored and 
rapid The temperature has remained normal at all times 
Pam which was such a promment feature m the early stages now 
gives Lim but httle mconvemence. There have been no night- 
sweats On October 4th the hemoglobm was 60 per cent, 
the white count 16,000 and the red count 2,600,000 per c mm , 
on October 15th hemoglobm 62 per cent, white count 10,200, 
red count 2,700,000 per emm 

Many exammations of the sputum have failed to show the 
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presence of any tubercle badlli and no type organisms have been 
found. On October 19th a second thoracentesis was done and 
1000 c c. of fluid withdrawn, which was more hemorrhagic than 
■> that obtained earher This flmd was sterile and no tumor cells 
were found Immediately after this procedure a second *-ray 
examination of the cheat was made, and the following report 
given by Dr Ellsworth 

“Both lungs show Increased density, with numerous more or 
less circular qiots, varying in size from i to 2J cm m diameter, 
scattered throu^out both lungs. These appear to have de- 
veloped during the four weeks that the patient has been under 
examination. The appearances are typical of metastases from 
malignant growth not primary in the lungs ” 

Pus has never been present in the unne and only occasionally 
a few red blood-corpuscles 

Now with all the facts before you will you discuss the diagnosis 
as between a possible tuberculosis or mahgnant disease What 
would you say regarding the patient’s history? 

CuNiCAL Ci£Eit The history is probably very inaccurate 
and unimportant It is evident that the course of the disease 
IS much longer than given by the patient It is not typical of 
tuberculosis. He has had no cough until very recently It 
would be very unusual to have a tuberculous process of this 
advanced type without a very hara-ssing cough The symptoms 
of the present illness can be explained by either process. 

Dr. Locice How much importance would you attach to 
his age? 

Clinical Cifsik I should think his age was in favor of 
malignant disease 

Dr. Locke The fact that he is forty five years old is slightly 
m favor of a neoplasm The statement that his father died of 
pleurisy of course suggests that the disease might have been 
tuberculosis Certainly there is no positive evidence of tuber- 
culosis fn his family or any known opportunity for contagion. 

What other tacts ore important? 

CuNiCAL Clerk The normal temperature fs very much 
against tuberculosis, as it would be very unusual to have such 
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advanced tuberculosis of the lungs TOthout fever The leu- 
kocytosis if occurring with tuberculosis could be explained only 
on the basis of some secondary infection which does not seem to 
be present. On the other hand, an increased white count is 
almost always present m malignant disease 

Such a severe degree of anemia is characteristic of the latter 
disease and seldom seen with the former With such an abtm 
dant sputum, if due to tuberculosis, the badlh should be present 

Dr Locke The a:-rays furnish rather important data You 
will see from an examination of the three plates made at inter- 
vals of seven to ten day^ that the infiltration of the lungs, and 
more espeaally the left, has developed rapidly In the latest 
one the whole of both Ivmgs is seen to be shadowed with irreg 
ular and qmte distmct areas of vanable size which are strongly 
suggestive of new growth Such an appearance m the lungs 
might conceivably be found m disseminated tuberculosis, but it 
would be very atypical 

I agree that the evidence so far pomts strongly to mahgnant 
disease The symptoms and signs of mahgnant disease of the 
lungs are extremely variable, and it is important to remember 
that m rare instances the process may progress to a surprising 
extent before there is evidence of its presence This is sometimes 
the case when the signs and symptoms of the primary disease 
are so pronounced that the evidences of developmg metastases 
m the lungs axe entuely overlooked 

On the other hand, the symptoms may be very promment 
and distressing No symptoms or groups of symptoms canjbe 
set down as stnctly pathognomomc of new growth of the lungs 
The most constant and characteristic axe dyspnea, cough, and 
character of the expectoration Dyspnea when present is 
constant, progressive, and often extreme Cough is apt to be a 
relatively early manifestation, but rarely appears only late m 
the course of the disease It depends very largely as to its char- 
acter and mtensity on the secondary processes m the lungs ac- 
companying or set up by the mahgnant growth The sputum 
IS not necessarily characteristic In the early stages it is often 
absent As m the case of the cough, its character depends on 
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the secondary processes set up in the lungs Frequently the 
sputum has a prune-Jmce consistency and color, or is admixed 
with blood Frank hemorrhage may occur Rarely tumor 
masses can be found in the expectoration, and a diagnosis made 
microscopically 

What form of new growth would you think most probable? 
Clinical FT.-rgic Cancer is more common than sarcoma 
De. Locke Yes, and, what is of much greater importance, a 
primary growth of cither type in the lungs or pleura is rare, 
sarcoma exceedingly so It is so unusual that if no primary 
focus can be found you may he suspidous that your diagnosis 
of new growth of the lungs is incorrect. A sarcoma of the lungs 
is most commonly secondary to a sarcoma of bone-mairow (at 
least one-half the cases), but may also arise from a tumor of 
this type m the lymph nodes or internal organs, as the kidneys 
If the growth in the lungs is cardnoma, it is most frequently due 
to metastases from a cancer of the breast Cancer of the ab- 
dominal viscera and the prostate also often metastasiie m the 
lungs Apropos of this fact the signs in the abdomen m this 
case are of the greatest moment 

Now let us consider the mass which you describe in the 
abdomen First, what structure do you tbmV ij involved? 
What Is the exact location of the mass? 

Clinical Cleek It seems to be deep in the lumbar region 
protruding from under the right border It 13 readily felt 
Hmanually and descends slightly with deep mspirabon With 
the position so definite it cannot be m the left lobe of the hver 
or the stomach It may be the spleen, but there is no notch to 
be felt, and the position 13 more deep and more toward the 
median hne than would be the case were it an enlarged spleen- 
Although somewhat high in position, a tamor of the splemc 
flexure of the colon is a possibihty, but the position is so char 
acteristic ot kidney that 1 think the tumor felt is probsblj 
enlarged kidney 

De. Locke A very thorough i ray examination of the 
tro-intestmal tract has been made by Dr Butler, and y,, 
dence of disease of the stomach or intestines was f'’“ 
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especially important result of this examination is that the colon 
was shown to be m front of the tumor This x-ray report is 
suffiaent to rule out the colon as the seat of the disease The 
x-ray exammation of tumors of the kidney is almost always very 
unsatisfactory The position of the tumor which you have d^ 
scnbed leaves httle room for doubt that it is the kidney which is 
felt 

What is the evidence that the mass is mahgnant? 

Clinical Clerk The characteristics mentioned are very 
typical of a neoplasm Such a hard nodular mass could hardly 
be anything else 

Dr Locke We have surpnsmgly httle in the history of 
the case to fortify us m the diagnosis of a malignant tumor of 
the kidney Of the three cardmal symptoms of the condition 
— ^namely, pam, hematuria, and tumor — ^we have a record of 
only the last. The mass is quite sensitive to pressure and we 
now have the story from the patient that he has had a great deal 
of dull and nearly constant pam of late m the left lumbar region 
The pam m tumor of the kidney is extremely variable It may 
appear early or be absent until a late stage of the disease He has 
never noted any hematuria and none has been present smce he 
came to the hospital Only a few red blood-corpuscles have 
occasionally been foimd microscopically Profuse and recur- 
rent hemorrhage from the kidney is a very common symptom 
when the organ is the seat of malignant disease Frequently the 
hemorrhage continues for several days and is very profuse. 
Qots and even casts of the ureters may be present m the unne 
In hypernephroma, however, it is not uncommon to find the 
urme practically normal until a late stage of the disease Even 
m advanced disease of this type the kidneys may remam func- 
tionally good, as mdicated by the renal function tests The 
figures given for the phthalem excretion and the blood urea 
mtrogen m this case axe only moderately abnormal 

Clinical Clerk Can you positively exclude tuberculosis of 
the kidney m this case? 

Dr Locke Your question is a very reasonable one In the 
first place this case illustrates a very important prmaple m 
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diagnosis winch I want especially to emphasize. It is that when 
a defimte pathologic condihon 13 present yon should, if possible, 
connect symptoms m other parts of the body with it, m other 
words, er plnln as much as possible by a single disease. The 
rhnnrisi are always much in favor of one disease bemg responsible 
directly or mdirectly for all symptoms rather than multiple dis- 
eases, In fins instance everything seems to mdlcate that the 
condition in the lungs is due to mabgnant disease and of second- 
ary type. If so, there must be a pnmary focus, and one of the 
commonest pomts of ongm is the kidney Hence the inference 
Is fully warranted that a tum or mass of the type found here is 
the origm of the process in the lungs and not an entirely dis- 
tinct and separate disease. Were the trouble in the lungs due 
to tubercolosis, then, as truly, any evidence of disease m the 
kidney would, m all probabflity, be oi the same nature Under 
these drcmnstances we must have proof that the disease m 
question is present and not that it 13 absent 

Now as to your question The hard, nodular tumor felt m 
the abdomen is not like a tuberculous kidney There is no fever 
We have no evidence of this disease elsewhere m the body To 
be sure, renal symptoms of such a disease m the kidney may be 
wantmg until a relatively late stage, hut here, where we have no 
other evidence of tuberculosis of thi«; organ, their absence is 
especially significant There is no polyurea, especially at night, 
no burning with mictuntlon, no hematuna, and no pus or tuber- 
cle badHi in the urine. I can see no evidence oi tuberculosis of 
the kidney 

Besides lUustrating admirably the symptoms and course of 
secondary new growth of the lungs, this case shows the necessity 
for careful and exhaustive study of an obscure type of caaa Ute 
this one, and finally, the pnnaple oi correlation of disease con 
dltions in various parts of the body 




CONTEIBUTION BY DR. M. J ROSENAU 

Hahvaed Medical School 


STUDIES m FOOD POISONIHG— AK EXPERIMENTAL 
LUNCH WITH CANNED FOOD CONTAINING BAC- 
TERIA 

A OEOT7P of ■workers in the Dcpaxtment of Preventive Medi 
one and Hygiene, at Harvard, has devoted their entire time 
during the last two years to a study of food poisoning with 
speaal reference to canned goods In studying the bactenology 
of this problem we asked ourselves the question “Are the con- 
tents of merchantable canned goods always sterile?” In order 
to answer this question we studied a large number of canned 
products bought m the open market These samples repre- 
sented a great variety of foods — meats, fish, shell fish , frmts and 
vegetables, milk, and soups Care was taken to purchase stand- 
ard brands of first quality, packed m all different parts of the 
country, so as to have a representative a'verage. 

We assumed from the standpoint of our general bactenologic 
knowledge that probably some of the hardy, resisting spores 
would survive the time and temperature used m processing 
This turned out to be the case. In other words, Irvmg bacteria 
may be present in cans, although the food gives no evidence of 
spoilage. Professor John Weumri, Dr E W Cheyney, and 
hCss Mad elin e Tschaler exammed 1750 cans of prime, mer- 
chantable foods, and found about 12 per cent of them to con- 
tam viable micro-organisms These were, for the most part, 
the spores of the ordmary aErobic bacteria, such as Bacillus sub 
lUts and B mcscntericus No evidence of multiplication of 
these micro-organisms was disclosed by the methods used, and 

YOU 3 — 38 013 
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the contents of the cans in question were nonnal^ in taste, odor, 
and appearance 

Professor Weiniarl studied 782 “commeraal” or market 
samples, of which 104 were frmts, 370 vegetables, 273 meats, 
and 35 milks By, "commeraal” or merchantable is meant 
canned goods obtained through the ordinary sources of trade. 
For the most part, the cans were bought on the open market, 
with the exception of some marketable samples received from 
more than 50 canners distributed over the entire Umted States, 
m order to insure geographic representation of the samples ex 
ammed Weumrl concluded that * 

1 Commeraal canned foods, as found m the markets, are 
not alwa)rs sterfle, but may contam viable spores of bacteria. 

2 The hvmg spores found m co mm ercial canned foods are 
unable to grow m the food, due to the absence of oxygen. 

3 The vacuum is essential to the preservation of canned 
foods under present methods of processmg 

4 Food poisoning organisms, such as BactUus boiulmus, B 
enterUtdis, etc , are not foimd m commeraal carmed foods * 

Ever smce the days of Appert (1804), the Parisian confectioner 
who first demonstrated the practicabihty of preserving food by 
heatmg and hermetically sealing to exclude air, great importance 
has been placed upon the latter pomt by practical men m the 

1 By "normal" m this connection is understood a taste, flavor, and ap- 
pearance -which would ha-ve permitted the use of the cans m question by a 
careful housekeeper The term "normal” does not apply to products which 
ha-ve undergone such a shght change that can be detected only by an expert 
in these matters 

* The Bacteriology of Canned Foods, Jour Med Research, January, 
1919, soonx, 3, pp 349-413 

* This means that neither Bacillus hotuhnus nor B enienhdts -were found 
m any of the egna examined Weinzirrs conclusion No 4 is perhaps too m- 
clusive, although the inference seemed -warranted from the facts then at hand. 
The heat of processmg canned goods will surely kill non-spore-beanng organ- 
isms of the typhoid colon group With a few rare exceptions botuhsm has 
not been trac^ to “commercial" canned goods, and almost all the cases have 
been caused by food processed m the home In Germany most of the cases 
are referable to sausages and hams A thorough m-vestigation of the whole 
question of botulism is being made m the laboratory of the Department of 
Preventive Medicine and Hygiene, at Harvard, and a monograph of the 
subject 18 m preparation. 
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roTining Industry When bactenologists showed that spoflage 
was due to the growth and devdopment of nucro-organlsms, the 
importance of the vacuum was behttled, for all bacteriologists 
know that sterile media in a tight contamer will keep mdefinitdy, 
whether oxygen is present or absent. This was one of Pasteur’s 
classic experiments. Now that we realize that canned goods are 
not always sterile, the practical importance of the vacuum agam 
deserves consideration. 

On account of the importance of this subject the studies 
started by Dr Weinznl were continued by Dr Cheyney, who 
exammed 725 cans, advancing the subject and throwing further 
light upon It. Dr Cheyney’s results will be found m his paper 
presented in the Journal of Medical Research, July, 1919, 
pp 177-197 Dr Cheyney states that “seven Jiundred and 
twenty five cans of merchantable foods in prime condition were 
carefully examined for bacteria, molds and yeasts The range 
of materials was wide, Indudlng the usual market brands of 
meat, fish, vegetables, and frmts AB samples examined were 
purchased m the open market Before analysis each can was 
incubated at 37” C for at least ten days Special precautions 
were taken to exclude outside contamination during examina 
tion, and particular media were used to assure the growth of 
any organism that might be present m the sample. Fifty^eight 
out of seven hundred and twenty five, or eight per cent, of these 
cans, were found to contain living micro-organisms Not all 
foods contamed organisms, some being found always sterile, 
some with a constantly low percentage, others with a high per 
centage of cans containing viable organisms There was a um 
form average found throughout for each food, vegetables bemg 
sterile or showing only a small number of cans containing via 
ble organisms (8 per cent.), fnuts showing a consistently lower 
number (3 per cent.), fish and meats varymg from 10 to 
20 per cent. The organisms isolated constitute a sharply 
hmited group of resistant spore-bearers, mcluding the Bactllus 
suhlilts maenicrtciis group, the related thermophiles, an anaferobc, 
four common speaes each of Aspergillus and Penicilltum, and 
two border hne yeasts. No pathogemc organisms were found 
The bacteria were assonated chiefly vnth the meats, while the 
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molds formed the sole flora of all the fruit cans found to contam 
hvmg organisms Thermophiles were found only m crab and 
lobster There was evidence to suggest that m certain foods 
the bacteria and molds had persisted through the processing, and 
that the usual methods of processmg must be mcreased to obtain 
actual stenhty m these foods ” 

The next question that logically arose from this situation 
was "Does food containmg these viable organisms have anyiD 
effect upon health?” The only answer to this question could 
be had by eatmg the food m question and watching the results. 
We therefore orgamzed an experimental lunch club, made up of 
the laboratory staff, at which the contents of the cans examined 
by Professor Wemzirl, Dr Cheyney, and Miss Tschaler were 
eaten 

THE EXPERIMENTAL LUNCH 

Time — The experimental lunch was started March 4, 1918, 
and contmued until July 1, 1919 — a penod of sixteen months— 
thereby givmg opportumty to observe the effects of the food on 
tnal durmg all seasons, mcludmg two summers, and under a 
great vanety of conditions 

The experimental food was eaten four days a week, namely, 
Monday, Tuesday, Wednesday, and Thursday (Friday only dur- 
mg the summer months), maJong a total of over 256 meals 

Personnel — ^There were usually between fifteen and twenty 
at the lunch table — never less than ten, and often twenty-four, 
which was the full membership of the crew All the persons 
who volunteered for this experiment were members of the De- 
partment of Preventive Medicme and Hygiene and the Depart- 
ment of Pharmacology at the Harvard Medical School The 
personnel had an mtelhgent mterest m the experiment, and we 
had the further advantage of keepmg m close touch with and 
constant supervision of the health of each mdividual 

Controls — ^Each meal was arranged so that the luncheon of 
a certam number of the volunteers consisted of the experimental 
food, while the remaining members at the table were given other 
fare In this way we alwayrs had controls not only of the eq)er:^- 
mental food but also of the other food served and eaten 

A large specimen (approximately one-thud) of the contents 
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Experimental Food. — ^The eipenmental food consisted of 
sinned goods that had been incubated at 37° C for a variable 
time, rarely less than ten days, usually two to four weeks, and 
often longer In addition to this, the inns were exposed to the 
ordinary temperatures of storage and transportation, both in 
the trade and m the laboratory Opportumty was thereby af- 
forded for the growth and development of bacteria at a wide 
range of temperatures. 

The canned goods m question were all good quahty of mer- 
chantable goods bought m the open market The rnns were 
always opened m the mommg before lunch, examined bacteno- 
logically, and then scored for odor, appearance, snH taste. 

Preparation. — The experimental food was eaten without 
cookmg Some of the samples were prepared as salads m order 
to render them more palatable. 

Number of Cans — -Seventeen hundred and fifty rsns of ex- 
perimental food were eaten at the lunch table, each of which 
was carefully exarmned bactenologically In addition, many 
other canned and fresh foods were eaten, of which samples and 
records were kept, but they were not analyied 

BACTBRIOLOGIC STUDY OF TEE CANNED GOODS EATEN 

The results of the bactenologic studies of the canned food 
eaten at the experimental hmch axe summarued in the follow 
mg 

Seven hundred and eighty two were examined by 

Wcmzirl, who found 179, or 23 per cent., to contam living micro- 
organisms, mostly spore-> ctena The results appear 

in the table shown on page ^ 
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Experimental Food, — ^The experimental food consisted of 
canned goods that had been incubated at 37” C for a variable 
tune, rarely less than ten days, usually two to four weeks, and 
often longer In addition to this, the cans were exposed to the 
ordinary temperatures of storage and transportation, both m 
the trade and m the laboratory Opportunity was thereby af- 
forded for the growth and development of bactena at a wide 
range of temperatures. 

The canned goods m question were all good quality of mer- 
chantable goods bought m the open market The cans were 
always opened m the mor ning before lunch, exammed bacteno- 
logically, and then scored for odor, appearance, and taste. 

Preparation. — ^The experimental food was eaten without 
cooking Some of the samples were prepared as salads m order 
to render them more palatable 

Number of Cans — Seventeen hundred and fifty cans of ex- 
perimental food were eaten at the lunch table, e^ of which 
was carefully exammed bactenologically In addition, many 
other canned and fresh foods were eaten, of which samples and 
records were kept, but they were not analyzed 

BACTERIOLOGIC STUDY OF THE CANNED GOODS EATEN 

The results of the bacteriologic studies of the canned food 
eaten at the experimental lunch are summarized in the follow- 
ing 

Seven hundred and eighty-two cans were exammed by 
Wemzirl, who found 179, or 23 per cent, to contain living micro- 
organisms, mostly spore-bcanng bactena The results appear 
m the tabic shown on page 920 
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Shcmtng percentage of stenle and contaminated samples «f On 
canned foods examined 


Serial 

Number 

Food 


Number 
of Can* 
Examined 

Number 

Sterile. 

Number 

Not 

Sterile. 

Per tot 
Not 
SteJf. 

i) 

Apple* 

t 

7 

S 

m 


2 

Apricots j 


It 

11 



3 i 

Blueberries 

•m 

II 

8 

3 


4 . 

Peaches « 


13 

mm 

6 i 

1 


5 

Pears 


18 


mm 


6, 

Plums 


ri 

■1 

B 

Sli 

7 

Pineapple .. 


*3 

HI 

B 

tu 

s 

Raspberries 


30 

12 


404 

0 

Asparagus ^ 


t8 

ts 

HI 

iM 

10 

Beets 


6 

6 

^1 

04 

II 

String Beans , 


40 1 


Hi 

304 

12 1 

Lima Beans , . 


tl 



ill 


Kidney Beans 


0 




XiU 1 

Baked Beans 


14 



lL 5 

ts- 

Com _ 


S8 


u ' 

» 4 .f 

i6. 

Hominy 


16 


> 

I 4 -« 

17 

Okra 


■■ 


5 

1 

7 U 

l8] 

Peas , 




' 1 

15.1 

19 

Sweet Potatoes 


■■ 


HI 

04 

30 

PumpUn j, V e 


36 

18 

^1 

JoJ 

11 

Sauerluaut h 


13 

12 


04 

13 

Spaghetti 


44 

31 

13 

I 9 .J 

23 

Spinach _ , , , , 

1 » 

6 

6 

0 

04 

14. I 

Tomato ^ ^ ^ 

7 

43 

31 

13 

174 

25 

Corned Beef , ^ 

s 

16 

8 

8 

500 

26 

Oysters ^ 

9 

9 

HI 

0 

oo 

27 

Shrimp V 



H|i 

10 

377 

38 

Salmon 

> 


■H 

1 


29 

Sardines 




41 

134 

30 

Tongue ^ ^ 

< 

mm 

HI 

•7 

J54 

31 

Evaporated Milk j 


23 

23 

0 

0.0 

33 1 

Condensed Milk ^ 


I* 

2 

to 

S>} 
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The bacteria found in the above are bated in the followmg 
table 

Liti eS haCUtia /moU in eonnti faodi. 




Tim* 

Dettibdoair 

u 

B nuttn/cKciu CFlOcge) 

II 7 

FordettL 

it 

B isUOi) (Cobn) i D r 

51 

*« n ti 

3* 

1 B rfdffitut fROggc] \ V 

»7 

n MM 

A* 

B cvttu (FnoldiiK)) 

it 

H MM 

It 

B sxIekU (M!f;uk) 

6 

Oxftcr 

6, 

B tkerrMindifftTtns (N S.) 

«5 

N S. 

7. ' 

B tlrotlcrmo^iiau (N 1 

‘ ! 

N S. 

s. 

B tktmoolimeniopkUts (NS) 1 

1 

VS 

% 

B tinttpicStu (N S) j 

4 

VS 

10. 

fi anwlcnt (JortUn) 

j 7 

Faiei. 

Ill 

B nlgvii (Hijtticr) 4 

, 5 

C=E=. 

IS 

B dvicm (loniu) « « 

4 \ 

' l 
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read. 

\ number oI \ 


^yndi' 


I Food 


Sardines - 


as 

V/jbstof 

\ 

53 

SbnmP 

\ 

aj 

Crab ' 

..\ 

36 

•puna fisb 

■ 

, 28 

VegeloW'* 

a<^V 4 » 

\ 

* *• 

\ a6 


55 


tA 


Apneot® \ 

page 923 
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OrjsirimJ /oioii, and tkt foods from wkici lity vere isoiaUd 


OrtssimL 

1 

Foodi 

Boi TttJialat (RQgse) 

10 cpecimofn 

Salmon (3) corned beef 
(3) beara, beett 
peaa, chtckm, 

artus (FnaUaod) 

6 tpgdmtci 

Crab (3) ^ miaage (3) 
bceli, uminp 

mesrnierUMS (FlOgBC'Mlcula) 

5 ipeclmfpt 

Cnbt cbtchm. ntmge 
bomcd be^f pea 5 . 

simpUx (Fonl d al ) 

4 tpemmeni 

SauBEC, nrdlae*, os* 
paraspn, tooa fish 

mofolheritm (DeDary) 

J apecimtci 

CbkJcK} is) ta)moa. 

cofuums (Gotthdl) 

3 spedmeoi 

Bceta thnmp 

(Coho) 

3 fpeamcns 

Shrlmb 

IV (Rab) 

3 tp«dmem 

Crab tobttcr^ 

peiatiUs (Gotthel) 


Sbrunp. 

pseod^UianUtts (Ford d al ) 


Corned beef 

■nierob^VIII (Sanfellce) 


Crab (Wal&«chrauach 
brand lObttp Symp. 
tOTMtfc anthrt* 
[OiejteilD 

^pkytococcia aibus 


Sauraget 

avTus « 

- 

SArdloe*. 

PtmkHltttm doamhens (Tbom) 


Chklceiy 

espanmm (Thom) 


Rupberrin. 

iatr{co/un (Tbom) 


Crab. 

nign (Tbom) 

3 apccunon*. 

Peache* (3) 

Atpcrglllus fnmigatus (Tbom) 

3 tpedmem 

Raspberries (a) 

uidnlont (Tbom) 

3 fpcdmen* 

Peaches, o|>ncot*< 

thncus (Tbom) 


Sardmes. 

odkf«fiu (Tbom) 


Raspberries. 

Ujcedema kyelotpora (?) (H«n«eJi )»3 tpedmom 

Crab ( 3 ) 

Socfkoftmycti onomaJus (Htn>eo) 

Peaches. 

fp (HacucTi) 


Beets. 

Oiditim tp 


Beets. 

Ctadotirix dukoioma , 


Plums. 
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In addition to the above, a senes of 261 cans was examined by 
Miss Tschaler, with the following results 


FOODS EXAMINED, SHOWING THE NUMBER AND PERCENT 
AGE OF CANS OF EACH FOOD FOUND TO CONTAIN 
VIABLE ORGANISMS 


Kinds of food 

Nomber of cans 
ezamlaed 

contalnlo® viable orgati^ffits. 

No. 

Per cat 

Meats 




Sausage 

IS 

0 

0 

Corned beef 

29 

0 

0 

Chicken 

6 

0 

0 

Fish 




Salmon 

18 

0 

0 

Shrimp 

26 

1 

4 

Crab 

20 

^ i 

10 

Vegetables 




Beets 

18 

1 

6 

Kidney beans 

S j 

0 

0 

Peas 

25 

2 

8 

Pineapple 

23 

0 

0 

Fruit 




Raspbemea 

18 

2 

11 

Pears 

1 14 

0 


Peaches 

21 

3 

14 

Plums 

10 

0 


Apncots 

13 

0 

0 

Total 

261 

11 

4 5 


The organisms found in the above t'nn'i and the particular 
food with which they were associated are hsted in the table ou 
page 925 
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ORGANISMS FOUND, AND THE FOODS FROM WHICH THEY 
WERE ISOLATED 


Ortifiha* 

Foods. 

B. lubtl&i 

2 fpedmens 

Pm, ihmnp. 

B mcientencue 

1 specimen 

Pea*. 

Aip. oduiceus 

1 

Ra*pbeme». 

nJffcr 

3«pec£menf 

Peadrti (3) 

Aip. {umlgatus 

1 fpedmen 

Rjupberries. 

Pen. aepaosom 

1 « 

RA«pbefT}c«* 

Tbemophilea 

1 •• 

Crab. 

AnaCrotM 

1 

Crab, 

Yca*t» 

1 

Beet*. 


RECORD OF niNESS 

We were m a fortunate sltuabon so far as keeping in close 
touch with the health of each member of the lunch club was 
concerned Furthermore, we had the advantage of intelhgent 
co-opcration 

There were the expected inadence of headaches, common 
colds, Indigestion, and occasional diarrheas among those who 
ate the experimental food None of these, however, was beheved 
to be due to the food in question It is slgnihcant to note the 
frequency with which gastro-intesUnal upsets occurred on Sun- 
daj and Monday A brief summary' of every case of iHneas that 
in any way mi^t be referable to the experiment follows 

Cake No 1 — ^Dr Mor Oapanese), age thirty, March 4, 1918 

At 5 JO p u, had a shght abdominal pain At 8 P H took 
supper, which consisted of chicken soup, fish cake, string beans, 
mince pie, and fruit (orange and peach) At midnight had a 
slight feding of dnUiness and had three watery stools between 
then and 7 am, when all symptoms ceased No headache. 
Temperature 97° F , pulse 72 

History of food eaten for five day’s prior to attack Is as 
follows 
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February 27th — Breakfast Bread, butter, honey, mflk, eggs, tea 

Luncheon American chop suey, bread, butter, tea, apjfc pt 
Supper Rice, mixed vegetables, chicken and vtgrtalits, 
tea 

Februarj' 28th — Breakfast Bread, butter, honey, milk, eggs 

Luncheon Two sandwiches of eggs and ham, coffee 
Supper Steak, vegetable soup, nee, tea. Apple, oh, 
glass of ginger ale 

March Ist — Breakfast Bread, butter, honey, milk, eggs 
Luncheon 

Supper Steak, vegetable, eggs, soup, nee, apple, tea. 
March 2d — Breakfast Bread, butter, honey, milk, eggs 
Luncheon Two ham sandwiches, coffee 
Supper Vegetable soup, chicken chop suey, nee 
March 3d — Breakfast Bread, butter, orange marmalade, milk, eggJ. 
Luncheon Milk and crackers 

Suppler Rice, chicken and vegetables, fish, tea, cxOi 
candy 

March 4th — Expienmental Com, can No 300 

Incubated eleven days at 37° C. 
Bactenologic exammabon — stenle. 

Score — Normal m taste, odor, and a ppm™®*- 
Control — Miss Hus ate contents of same cm 
without ill effects 

Rsmarks — ^This case followed our first experimental 
and was the subject of much fnendly bantering and teasmg, whicb 
Dr Mdr took seriously He became nervous and very niudi 
frightened about the possible outcome He probably bsd ^ 
“nervous diarrhea” which is not uncommon, aggravated b} s 
ch ill in g m a snowstorm, which he stated was apt to give bi® ® 
diarrhea 

Case No 2 — ^Miss C , age twenty-two, Saturday, March I6i 
1918 

“On the mormng of March 16th I had a severe abdonn®^ 
pain which lasted for two to three hours I tned to get up an 
famted, feehng famt up to Saturday noon On the Friday 
vious, March 15th, I felt nauseated dunng the day, und ha ® 
shght headache ” Rapid recovery 
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Exptrimenial Food 
March 12th — Beans, can No. 321 

Incubated twelve days at 37* C, 

Bacterlolosic exnnunatioQ— cterHe. 

Score — Normal odor taste, and appearance. 

Controli — ^Mr Ba. ate contents of same can with no ill 
effects. 

March 13th — No experimental food 
March 14th — Sweet potatoes, can No 334 

Incubated seventeen days at 37 C. 

Bacteriolc^ exammatioQ — sterile. 

Score — Normal odor taste, and appearance. 

Controls — Mr Ba., Mr A- Prof Br Dr BL Miss D., and 
Miss Has. ate contents of Kuxtt can without HI effects. 
March ISth — No experimental lunch (Friday) 

Remarkj — Symptoms came on about forty hours after eat- 
mg experimental food, which was sterile, and which was eaten 
by 6 other persons, none of whom became fll 

Case No 3 — Mr Ba,, age twenty .aght, Monday, April 1, 
1919 

had cramps m stomach at 6 p m. Pams m left side at 8 
A. H , April 2d Pams m left side at 11 A ii No other symp- 
toms.” 

ExptjimonJaJ Food. 

March 30th — No experi mental food 
March 31st— No experimental food. 

April lit — Spinach, can No 412 

Incubated seventeen days at 37* C. 

Bacteriologic exammatioQ— sterile. 

Score — Normal odor taste, and appearance. 

Controls — Mlti Fa. Dr I Dr We, ate contents ot same can 
without III effects. 

Remarks — Symptoms started five hours after eating eipen- 
mental food, which was sterile and was eaten by three other 
persons without ill effects 

Case No 4 — ^Mr S , age twenty-eight. Monday , April 1, 
1918 

“Headache ail the afternoon, commencing at about 2 o'clock 



928 


M J ROSENATJ 


and gone about 8 p. m (after eating) Probably not due to a 
cessive smoking No other s 3 anptoms " 

ExpenmenUd Food 
March 30th — No experimental food 
March 31st — No expenmental food 
April Irt — Spmach, can No 411 

Incubated seventeen daya at 37° C 
Bactenologic examination — sterile 
Score — Normal odor, taste, and appearance. 

Controls — Miss Ma., Prof Hu , and Miss Gr ate coitoiS 
of same can without ill effects 

Remarks — Symptoms came on less than two hours after eat 
ing expenmental food, which was sterile, and was eaten by three 
other members of the lunch dub without ill effects 

Case No 5 — ^Mr Go , aged twenty-two Tuesday, April 2, 
1918 

Shght pam felt m qiigastnc region at 10 A M on April 2d. 
lasting about two hours 

Experimental Food 
March 30th — No expenmental food 
March 3l6t — No expenmental food 
Apnl Ist — Spinach, can No 410 

Incubated seventeen days at 37° C 
Bactenologic examinabon — sterile 

Score — Normal taste, odor, and appearance , 

Controls — Miss Hus , Miss K, and Prof W ate contents 
same can without ill effects 

Remarks — S3Tnptoms came on twenty-two hours after eat 
mg expenmental food, which was sterile, and was eaten by three 
other persons without ill effects 

Case No 6 — ^Prof Br , age thirty-five April 4, 1918 
“About 4 30 m the afternoon of April 4th I began to feel * 
shght dull, but contmuous pam, m the abdomen The feeling 
sembled that of precursor of a diarrhea At lunch had beans 
No other symptoms 
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Bxperimenial Food 

April 2d — String bcana, can No 416 

Incubated fourteen dayi at 37* C 
Bacteriologlc cxamina^n — rtcrilc. 

Score — Normal In tatte, odor and appea r ance. 

Control* — Mr Go and Dr We. ate contents of name can with 
out ni effects. 

April 3d — No experimental lunch (com chowder) 

April 4th — No expenmental lunch (cooked bean*) 

Remarks — ^Expenmental food was eaten two days before 
symptoms came on. The contents of the same can were eaten 
by two other people without ill effects 

Case No 7 — Prof Hu., age forty-five. Sunday, April 7, 
1918 

Appetite poor all day About 5 p m. ate two pieces of candy 
Withm about an hour began to feel nausea. Then had a loose 
movement. Another durmg the evening Monday, April 8th, 
feeling seedy Two loose movements in morning Slight cramps 
Prompt recovery 

Expmfiwttal Food. 

April 4th— Red kidney beans, can No 435 

Incubated fourteen day* at 37* C 
Bacteriologic ezarnmadoo— aterile. 

Score — Normal m odor toftOr and appearance. 

Controls — Profeisor Br end Dr L ate content* of aame can 
with no ffl effect*. 

April 5th— No experimental lundteon 
April 6th — Squash, can No ISO. 

Incubated four day* at 37* C 

Bactcnoloffic aamlnatloo — *terile 

Scoro— Normal In odor taste, and appearance. 

Control* — None 
Alflo- - r eaches, can No 444. 

Bacteridogic examination — aterOe. 

Score — Normal In odor taste, and appearance. 

Control* — Content* of tame can eaten by Ml** Gr., Dr I., 
Dr Mor., Mr S., and Profesaor W with no 01 effect*. 

Remarks — Attack came on Sunday at 5 p il, about twenty- 
nine hours after eating expenmental food (squash and peaches), 
which were sterile and eaten by 5 others without ill effects 


VOU 3 — so 
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Wednesday, April H, 


Case No 8 — ^Mr Ba , age thirty 

^’‘symptoms started at 7 P M with nausea ” 

fever, no diarrhea Lasted until midnight ^ 

18th) there was a recurrence of the nausea and P . 
fever, no diarrhea Prompt recovery 

ExpenmenUd Food 

April 15th— Com, can No 495 

Incubated twenty three days at S/ 

Bactenologic examination— stenle 

Scor^Normal in ta^. odor, contentsd 

Controls— Mr Go , Miss K , and Professo 

same can with no ill effects. 

Apnl 16 th— Oysters, can No 506 

Incubated six days at 37 L 
Bactenologic examination — sterile 

Score-Normal m taste, odor, and app^c^^ Mr S- 
Controls — Contents of can eaten by Dr B 
no ill effects 

April 17th— Okra, can No 518 

Incubated twenty-five days at 37 C 
Bactenologic exanunation — Bacillus mesenUn 
Score — Normal m taste, odor, and appearance ^ jj 
Controls— Miss Hus ate contents of same can 
effects 

Re^narks —The okra eaten at noon was 
spores of BactUus 'mesenlencm The symptoms came ^ 
seven hours later This is the only instance m w 
toms followed the eatmg of canned goods containmg 
Another member of the lunch club ate contents o 
can without ill effects 

j T) f Br age 

Case No 9 —Prof Hu , age forty-five, and Proi 
thirty-five Monday, May 26, 1918 j 5 

These cases were studied by Dr D L Sisco, who repo 

follows V (jub. 

On May 26th Prof Hu and Prof Br ate, at the Hm^ 
the same experimental food, which was canned lobster, o 
The same afternoon at about 4 o’clock, about three ho^ 
eatmg the lobster, both developed rather severe headaches 
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Prof Hu described his symptoms as follows Headache, 
associated with malaise, both coming on about three hours after 
eating There was no nausea or vomitmg and no diarrhea He 
I had no abdommal pain, but complained of an “uncomfortable” 

; sensation m the epigastric region. He could not sleqi that 
mght, due chiefly to the headache A^ntin failed to reheve him 
and he eventually resorted to acetanflid The headache per- 
sisted most of the neit day, during which tune he also says that 
he could “taste" the lobster He took no cathartic and had no 
gastro-intestinal symptoms 

Prof Br describes his case as follows “While eating the lob- 
ster I noticed a very peculiar, soapy taste, and very pronounced 
ammonia odor I disliked the taste very much and did not 
fi n ish what was on the plate. About one hour after lunch, and 
m spite of the room bcmg filled with sunshme and warmth, the 
remnants of my lobster still gave off a very pronounced odor of 
ammonia mued with another less defiiute odor Toward 4 
o’clock, about three hours after eating, I fdt a dull headache 
commg on, which mcreased as tune went on, so that I had to go 
home at 5 o’clock, not being able to do anything I did not eat 
my dinner, took some salts, and went to bed I was well the 
nert. mommg " 

An Interesting speculation as to the cause of these symptoms 
15 suggested m the fact that Dr Hunt could “taste” the lobster 
throughout most of the nest day This leads one to feel that 
much of It might have remamed m the stomach due to poor 
gastric digesbon, a condition which might be esplained by the 
neutralization of hydrochloric aad by the ammonia in the 
lobster 

Dr Cheyney’s examination of this lobster, can No 1923 
was entirely negative^ He said that it appeared a httle mori 
moist than usual to him, but that there was no growth ridm; 
aCrobically or anagrohlcally, from any of his cultures Thr mh 
of tobsler had hem incubated for one hundred and four dajt ci 

sre 

’These are apparently cases of gastric indlgc^ffef, ^ 

cntenc symptoms, which seem undoubtedly due </; 
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ster which was shown to be stenie There is httle to incnmmlt 
the lobster other than an ammomacal odor which it vras notiJ 
to have, and that it appeared to be a httle more moist tto 
usual There was perhaps some gastnc stasis, but that doe no' 
seem necessary to explam the lingering taste of the lobsta 
throughout the next day, for this might also be due to rtverai 
peristalsis 

Remarks — ^This particular can of lobster had been mentals! 
at body temperature for over three months, and although » 
bactenal action took place, for the contents of the can wii 
sterile, yet the lobster developed a pronounced taste and dfr 
agreeable odor 

Case No 10 — ^Dr Mor (Japanese), age thirty Sundafi 
June 9, 1918 

At 9 A M had abdommal pam of a coheky nature, wi 
restlessness, feehng of weakness, and dizzmess Pulse 72, con- 
stipation 

A bactenologic examination of feces showed normal floit 
mostly Bacillus colt, no pathogens 

Expenmettlal Food 
June 7th — ^Salmon, can No 769 

Incubated forty-three days at 37° C 
Bactenologic examination — stenie 
Score — Normal taste, odor, and appearance. 

Controls — Miss F and Mr A, ate contents of same can ffd®® 
ill effects. 

Also — Bluebemes, can No 772 
^ Incubated twenty-two days at 37° C. 

Bactenologic examination — sterile. 

Score — Normal taste, odor, and appearance ^ 

Controls— Dr I , Mr Bm , and Mr A. ate contents of 
can without ill effects. 

June 8th — No experimental food (Saturday) 

Remarks —This case was studied by Dr Br , who diagnos*^ 
It mtestmal mdigestioii (cohe) Dr Mo thought that perhaps 
some fish cakes he ate at a restaurant Saturday might have 
responsible. There was no evident relation to espenmental food- 
(See also Case No 1 ) 
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Case No 11 — Miss Hus., age twenty-four Monday, Au- 
gust 12, 1918, 8 pm 

Sudden onset of diarrhea without any previous pains Fre- 
juent loose movements Monday night and Tuesday Tuesday 
light severe cramps and soreness of abdomen, which prevented 
nuch sleep Wednesday morning (SAG A. M.) profuse vomiting 
Pams m abdomen persist. Otherwise no ill feeling Rapid 
recovery 

Expenmtnial Food 

Augiwt 12th — Salmon, can No 1122 

Incubated forty-one dty» at 37* C, 

Bactenologk: examloatioo — sterile. 

Score — Nonna] In taate, odor and appearance. 

Contn^i — Mia C. and Mia K. ate contents of tame can 
No ill effects, 

Remarhz — Attack came on about seven hours after eating 
the salmon No other experimental food eaten since Friday, 
August 9th, three days prior to the attack. Subject to gastro- 
mlestmal disturbances. 


Case No 12 — Miss Gr , age twenty-two Fnday, Septem- 
ber 13, 1918 

Illness began at midnight Symptoms were mild and con- 
sisted of vomiting and abdominal pain. No diarrhea. Patient 
was tired out and overwrought nervously Ate hearty meal and 
suffered from indigestion, according to physidan who mvesti 
gated the case. Prompt recovery 


ExptrimaUd Food 

September 11th— Beet*, can No 12M 

Incubated one d*y at 37* C. 

Bacteriologic examination— •terile 
Score— Normal In odor tnrte, and appearance 
Control*— K. ate contents of «amc can withont Ul 
effect*. 

Al*o — Pear*, can No 1267 

locnbatrf oOf at 37* C. 

BactcrWoBic examination — sterile. 

Score— Noniuil 1" odor tarle and appearaott. 
Controlt-MlM Hi* and Mi» Sp ate contcnU d aamo 
rfin without lU effect* 
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September 12th — Chicken, can No 1273 

Incubated seven days at 37' C 
Bactenologic eicammation — sterile 
Score — Normal m odor, taste, and appearance. 
Controls — ^Miss Sp ate contents of same can Titbod i 
efifects 

Also — ^Apncots, can No 1277 

Incubated two days at 37° C 
Bactenologic examination — stenle 
Score — Normal in odor, taste, and appearance. 
Controls— Miss Mo , Miss K , and Dr Se. ate ontoti 
of same can without ill effects 
September 13th — No expenmental luncheon 

Remarks — ^It will be noted that no expenmental ** 
eaten on the day of the attack, which was diagnosed “iffiiJStr 
tion ” Symptoms came on Ihirty-six hours after eating eip®- 
mental chicken and apneots Three other persons who had 4* 
same food suffered no ill effects 

Case No 13 — Mr O , age twenty-two Tuesday, Jub* 
1919 

“Tuesday mormng, June 17th, I arose at 5 30 a u 
in usual good health Breakfast at 6 30 consisted of oatmw 
toast, and coffee Worked m the laboratory from ^ ^ , 

11 A M Lunch at restaurant consisted of roast beef, 
potatoes, milk, bread, and cake The mormng was 
by lack of energy Food apparently good Appetite go® 
Durmg the afternoon had a marked tued feehng At 6 ? ^ 
had dinner at restaurant with Mr Ar , which consisted of i 
pork, apple sauce, mashed potatoes, milk, and bread 
back to the laboratory Slight nausea, headache, very br®' 
absolutely no energy Worked about one hour Tempe^t®^ 
99 4° F Had a movement of bowels at 9 A m That evening 
took a tablespoonful of Epsom salts ^ 

“Wednesday mormng headache gone, two movements 
bowels that mormng and one m afternoon Stomach was i®" 
settled, but appetite was good At home Wednesday with m®* 
or less weakness and malaise ” 

Remarks — Nothmg m this attack was referable to anyth®^ 
eaten at the expenmental lunch club 
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Case No 14 — ^Mr S , age twenty-eight Thursday, June 26 , 
1919 

On Thursday, June 26th, Mr S was seized with rather 
severe abdominal cramps which were soon followed by a very 
loose movement of the bowels There were no other symptoms 
except a shght feeling of indisposition and tiredness. Thursday 
mght another loose movement was experienced Fnday mommg 
found him feeling as well as ever 

This case was investigated by Dr Dwight Sisco, who re 
ported as follows 

During the last few days Mr S and Mr Ar have been eating 
practically the same food For foity-aght hours previous to the 
onset of symptoms Mr S ’s dietary was as foBows 

Tutsday Jqhc 24tir--Breakla*t Oninge, puffed wheat coffee. 

Luncheon: ExperuDcnUj macaroni and cheese 
DIaner Steak, potatoes, mince p»e coffee. 

The tteak waa said to taste very old and 
was not very palatable. 

Wedneaday June 25tb— Broakfaet Same ea Tuesday 

Limchecn Experimental tuna fifli 
Dinner Conaomm^ apagbetti wtth tormtoee 
roaat lamb with gravy browned po- 
tato cantcloupe coffee, apneot pie, 
Alao two glaasea oi beer and one glaas 
of root beer dunng the evening 
Thurada) June 26tb— -Breakfaat Same aa Tuesday 

Luncheon Experimental frankfurter! and potato 
ttlad 

Mr At ate all of this food with Mr S and Dr Ch part of 
it, and nather of them was affected in any way None of the 
other members of the Lunch Club complamed of trouble after 
eatmg the same lunches, so there seems no reason to blame 
them \s a matter of fact, there fa little reason to feel that food 
was responsible for the trouble at all for Tuesday, June 24tli, 
■fras a very hot daj and dunng that afternoon Mr S worked 
very hard, doing physical worl of a nature entirely difTercnl 
from hfa ordinary work Couplwl wfth this was a certain nervous 
instabihty due to difficulties in his work, which had not progressed 
as smoothly os possible. It seems probable tben, Ibat the 
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trouble was the result of three forces — ^nervousness, heat, sil 
overexertion 

SUMMARY 

An experimental lunch club was organized, with voluntem 
who ate the contents of 1750 cans of food that appeared of pract 
quahty, but about 12 per cent of these cans contained 
micro-organisms The tests extended over a period of axtss 
months, and mvolved an average of 15 persons daily, who pai 
took of the experimental food without cookmg 

No ill effects whatever could be discovered as the result i 
the experiment This seems reasonable when we remember tlul 
fresh food often contains myriads of hvmg nucro-orgamsms, a 
fact, we do not expect meat, milk, frmts, and salads to be sterile. 
By contrast, canned goods are the safest foods that come on on 
table on account of the processing to which they have heo 
subjected 

(This work la a part of the investigation of food poisoning, conii'“*' 
under the direction of Dr M J Rosenau, Professor of Preventive 
and Hygiene, Harvard Medical School The mvestigaUons are done uw 
the auspices of the Advisory Committee of the National Research 
the Toxiaty of Preserved Foods, and under a grant to Harvard UmTennr 
from the National Canners’ Association ) 



CLINIC OF DR JAMES P O’HARE 
Petee Bent Beigham Hospital 


VASCDLAR HYPERTENSION 
Report of 2 Cases, One with Autopsy 

In this cluuc I shall present 2 cases of vascular hypertension. 
This entity is characterized, as you know, by high blood pressure 
with or without alb umin and casts m the unne, but with a normal 
renal function. Evident artenosderosis may or maj not be 
noted It IS, however, present m the older cases, at least m the 
smaller vessels, such as those of the retina As a result of the 
progressive lesion In the vessels or the consequent secondary 
nutnbonal changes m the organs supphed by them death takes 
place m one of three ways it occurs most commonly from cere- 
bral hemorrhage, less commonly from angina pectons or cardiac 
failure, and rarely from urenua. Now while death occurs m 
one of these ways, one must not tbmt for an instant that the 
disease process in an mdrvidual case is confined to the bram, 
the heart, or the kidneys. The arteriosclerosis, while not at all 
uniform in its distribution, does not confine itself to any one group 
of vessels. Consequently, we find evidence during life — and 
postmortem — that many organs are affected Consequently, 
our symptomatology and physical signs are very vaned 

Our first patient is at present m the ho^ital with a cerebral 
hemorrhage He has been an employee m the Medical School 
for the last fifteen years and, therefore, we hai-e known much 
about him and have been able to keep him under observation 
for a considerable period of years. From 1911 to 1917 he was 
occasionally seen by two members of the Department of Mcdi 
dne, and from 1917 up to the present time he has consulted me 
at frequent intervals Furthermore, he has been a “house 
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patient” in the hospital five times As a result wehavtbtQ 
able to follow with him the long road he has been taiing, 
make frequent observations of the progress of the disease. 

When first he came to me m April, 1917, he was a maiffil 
man of fifty-one, a stationary engmeer His chief complamlti 
that time was severe headache The significant dements mb 


history follow 

In his family history we noted that his father had had anM 
diabetes and died at fifty-six of cerebral hemonhage. Ih 
latter is of espeaal mterest, m that the majonty of our cases d 
vascular hypertension show a family history of vascular, ca 
diac, or renal disease In fact, it is one of the very few thm? 
one can put his fin g er on m attemptmg to get at the ebology 
this process The diabetes, too, is of mterest as a possible 
ment m his father’s vascular lesion, and also because glycosuM 
was noted many tunes m shght traces m our patient Theo^ 
other element of importance m the family history is that ff 
years he had been separated from his wife and family aod 
brooded much over it This is of value because, of the fe* 


factors we recognize as beanng on the etiology, worry is ont 
His past history mcludes the usual children’s diseases and > 

, Neissenan mfection when a young man It is surprising to fi® 
how httle part past infections or even latent infecbous foa 
’ m this disease This is true, too, of the effect of tea, co 
tobacco, and alcohol They do not seem to piny much part 
Our patient was a rather heavy smoker 

His occupation probably has been an important dement 
hastening the progress of the vascular lesion His position ^ 
years has been one of great responsibihty, which he has cam 
none too hghtly He has always worked hard either physi f 
or mentally, or both 

You see, his history mcludes almost all the elements wlu 
seem to be of etiologic significance He has been a hard-worlmSi 
worrying man with a f amil y history of vascular disease, holdin? 
down a very responsible position 

The first symptom referable to his vascular system 
dizzmess, noticed ten to fifteen years before he came to me in 



VASOTLAS HYPERTENSION 


939 


jj)i917 This has continued up to the present time, occurring 
yilmost every day for the last eight years As long as he can 
j,reineniber he has had headaches, at least since 1907 While he 
^does not remember clcail) what thev were like at first, they have 
j^been fairly characteristic during the last few years They are 
.frontal and ocopital, and usually awaken him m the morning 
As a rule, the> have lasted about two hours Of late they have 
.been extremely severe and vise-like and of longer duration. 
This type of headache is fairly characteristic of the hypertensive 
case, whether it is just a pure hypertension or a chrome neph 
ntis with hypertension. As a rule, it is ocopital, either a pam 
or just pressure, and occurs only m the morning before getting 
out of bed When the patient begins to whip up his circulation 
by getting up and around the ache disappears 

In 1910 our patient famted and was unconscious for several 
minutes. He was told b> his physician at that tune that he 
had high blood.pressure Just how high it was then we do not 
know, but we have records of hs systobc pressure which the 
patient himself made when he was getting electric treatments 
late m 1914 and early in 191S At this time the pressure was as 
high as 200 systohe. 

In addition, the patient has always been nervous, more so 
of late He has slept only fairly well He has had occasional 
noctuna and, smee 1915, was occasionally dyspneic on exertion. 

When first seen by me m April, 1917, he was a somewhat 
fat, sallow man, rather deceased His heart showed a verv 
moderate hypertrophy The peripheral arteries were not pal- 
pable. The arteries m the retina were "apparently not very 
abnormal,” although the eye-grounds were not well seen at that 
time The blood-prcssure was 200/120 The imne was normal 
and the function ol the kidney, as mdicated by the excretion of 
phcnolsulphonepbthnlcm and the blood urea mtrogen, was 
normal The former was 70 per cent, m two hours and ten 
minutes. The latter was 13 mgm per 100 c.c. t . 

In November of that year he was seen again, and th 
essentially no change m his condition except that 
aches were less severe This is of interest, in t 
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patients have a penod during which the headaches are eitimdj 
severe, and then later these become more bearable Tk'c 
pnsmg thing is that during the later penod the blood presantB 
higher than at the time when the headache was most sevat 
Accommodation of the cerebral circulation must account b 
this The speaal renal test-diet at this time showed noraal 
renal function A findmg of mterest was that of glucose mth 
unne to the extent of 0 2 per cent This has occurred mts 
mittently ever smce and is worthy of comment It is a fairfy 
common thing to note traces of sugar from time to tune in tl® 
type of case Whether or not arteriosclerotic pancreatic vtssA 
are responsible I cannot say However, I have performed tie 
glucose tolerance test on a fairly large group of these cases, an! 
find that most of them cannot handle sugar as well as normal 
patients, and they are not renal diabetics 

Our patient was not seen agam till May, 1918, when he fie 
tered the hospital This was necessitated by a profuse nose- 
bleed, lastmg one hour, and severe enough to cause him to lose 
consaousness He was compelled to stay m bed for two days- 
The bleedmg apparently contmued as a shght postnasal ooze, 
because he contmued for three days to cough up blood wbidi 
"had trickled down mto his lungs ” It almost seems unneces- 
sary to state that one should always rlimk of hypertension m 
epistaxis And yet it was only a httle earher that one of our 
patients was admitted to the Nose and Throat Service of one 
of our big hospitals for nasal hemorrhage, and kept there for 
two weeks -without ha-vmg his pressure taken or the diagnosis 
considered 

At the time of entrance m May the patient whom we have 
been considermg showed httle change, except that his aiten® 
were just palpable and his blood-pressure was higher — 2lS/ldO 
This diastohc is about as high as we ordinarily see it, although 
we have seen it around 170, and once 182 His unne, too, while 
showmg no albumm, did show numerous hyahne casts Bear ni 
nimd that casts and albumm do not mean nephritis Further- 
more, even when these two axe accompamed by high pressure 
one c ann ot assume the presence of nephritis One can only 
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assume that there is some renal damage and look for other evi- 
dence of nephritis 

Our patient stayed in the hospital for one week, during which 
his pressure dropped to 188/130 One must remember that 
marked falls and rises of pressure occur m vascular hypertensioiL 
These patients have a very sensitive vasomotor system, and 
variations m pressure are often sudden and marked Of course, 
the systohe pressure is more variable than the diastohc, but the 
latter is not at all a fixed quanbty A fall of 30 mm m systolic 
pressure is not at all uncommon after a rest of twenty to thirty 
imnutes Mental eiatement of any kmd or even moderate 
physical exertion may cause the systohe pressure to jump 30 to 
40 mm m a few mmutes 

During this stay the renal function was found to be a low 
normal, and the glucose tolerance test showed some difficulty m 
handling glucose taken by mouth m a body weight dose His 
Wassermann was negative. 

The patient was seen occasionally during June and July 
because of two slight nosebleeds, nervousness, and apprehension. 
His headaches and dimness contmued The blood pressure con- 
tmued to rise after leaving the hospital until it reached the levd 
of 248/160 This is the usual story Rest m bed causes a fall, 
but the pressure rises agam on the resumption of daily life The 
urmc showed albumm for the first time nnd there were many 
hyahne and fine granular casts. Pulsus alternans also was noted 
for the first time. This important sign, you know, is charac- 
terized by alternate stronger and weaker heart-beats. It mdi- 
cates a severe cardiac stram and is supposed to be of grave 
prognosis. And yet it has been noted more or less constantly 
m our patient for a year and a half This sign is very easy of 
recognition. Of course, one can recognize it by polygraph 
tracings, occasionally by auscultation of the heart or by palpa- 
tion of the pulse. But it is far more easilj recognized by the 
auscultation method of taking the blood pressure. In this, 
alternation shows itself in one of two ways. In the neighbor- 
hood of the sj’stolic pressure either every other heart-beat comes 
through as a weak one or every other one fails to be heard until 
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the pressure m the cuff falls 20 or 30 mm Another poml o! 
mterest m connection with this sign is that m our cases it lus 
always occurred with a high diastolic pressure, usually over IW. 

About July 21st, after a long motor nde, our patient hui 
another profuse nosebleed, and was adrmtted to the ho^itsl 
for the second tune Examination at this time showed no chaiiEt 
except that there was more evident sclerosis of the radial vessdi 
The pressure was 216/142 Renal function was practically tk 
same except that the blood urea mtrogen was shghtly abovt 
normal, 22 mgm , and the creatmm also was shghtly higher, 
3 mgm Electrocardiograms showed no abnormahty, not eroi 
a left-sided preponderance, which is characteristic of these hj 
pertension cases with left ventricle hypertrophy This at first 
seems rather strange, because chmcally our patient had a itry 
obvious cardiac enlargement The explanation has been sug- 
gested by Lewis He has found that m such cases, although thf 
left ventncle is very defimtely enlarged, both sides of the heart 
are enlarged in proportion In fact, he has dissected out the 
ventncles and found that the relative weights of the two remain 
the same The patient's stay m the hospital this time ims 
essentially unimportant The blood-pressure did fall somewhat 

Between the tune of his discharge m July and his next entr) 
mto the hospital m November he was seen about half a dozen 
tunes He was becommg very much discouraged about him 
self, and there was mcreasmg evidence of a progressive process 
m the cerebral arteries Nervousness and imtabihty had been 
mcreasmg, and he noticed that his memory had begun to fail ^ 
addition, there were other symptoms He was “tired all the 
time and complamed of “sciatica ” These two are worthy 
comment Tire is very characteristic of this type of case. 
Almost every one of these patients complains of this symptom 
As a rule, they are capable of a supreme effort for a moment, 
but they are qmckly exhausted They cannot persist They 
have been weU spoken of as “dash men” rather than as ‘long 
distance runners ” This is illustrated m another way m 
patient At this time he took a vacation of three weeks, an^ 
returned feelmg very weU He buckled down to his old work 
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witli a good deal of vim, but in a very short tune all of his symp- 
toms returned The “soatlca” mentioned above did not seem 
to me at that time to be a true soatlca, but one of those rather 
indefimte pains that are so common in these patients. Many 
of them complam of all sorts of vague back pains and pains m 
the extremities. It is very difficult to give the “raison d’fitre” 
for these various pains, but they are probably orculatory and 
related closely to the muscle cramps, which are extremely com 
mon m vascular hypertension 

The general condition of our patient remamed about the 
same and urinalysis showed no change. The blood pressure had 
chmbed a httle and he was b eginnin g to get up once or twice 
every mght 

Bunng the fall of 1918 he was doing fauly well, until early 
in November, ivhen he had an automobile acadent He was 
very badly upset by this and became extremely nervous. The 
headache and dixaness grew very much worse. A new symptom, 
too, was noted at this time — transient blurring of sight lasting 
a minute or two perhaps This was undoubtedly due to tern 
porary ^aam of the retinal vessels Spasm of the artenes in 
vascular hypertension is fauly common. It explains many of 
the cerebral attacks that at first suggest hemorrhage. It has 
actually been observed appeanng and disappearing in the retmal 
vessels 

The systohe and diastolic pressure of our patient had risen 
(246/154) Pulsus altemans contmued and eitrasystoles were 
noted m the heart The patient had himself recogmied these 
by the sudden “jumps” taken by the heart from time to 
time These “jumps” were undoubtedly the strong contrac 
tions occurrmg after the long pause which frequently follows 
extraaystoles. 

On November 14th he entered the hospital for the thud 
tune because of mcreased nervousness, higher pressure, and a 
shght nosebleed Examination at this time showed that the 
heart was increasing in sue The penpheral arteries were ap- 
parently about the same, but changes were evident in the retmal 
arteries. These showed begmning signs of arteriosclerosis. In 
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addition, there were two white spots, probably degeneratiYe,® 
the retina It may not be amiss to say a word here about fe 
retmal vessels The signs of sclerosis m these are numtroE, 
but the important ones are pressure effects of artery on vm, 
where they cross each other, and unevenness and irregularity d 
the lumen of the vessel The pressure effect of artery on 
may be merely shght moundmg up of the vem over the aitoy 
or “mckmg” of the vem by the superimposed artery 
the artery is more sclerosed, the vem may be bent out o! ib 
course In marked cases the vem may be considerably W 
around the artery, and its lumen may not be seen for a con- 
siderable space on either side of the superimposed artery 
important signs of artenosclerosis are “sheathing” of the vessdj, 
widenmg of the central hght streak, narrowmg and stifienfflo 
of the vessels, and mcreased tortuosity By “sheathing' t 
meant merely that the vessel wall is no longer transparent 
may be seen as a pmkish-white streak on either side of the coin®® 
of blood It should not be forgotten that what one sees ® 
lookmg at a normal retina is not the blood-vessds themsehrSi 
but merely the blood m the lumen The walls are transparent 
As a result of sclerotic processes developing m these vessels the 
walls may become more and more opaque, so that eventually 
even the blood column may no longer be seen, but the vessd 
represented by a whitish cord m whole or m part “Unevenness 
is mdicated by irregular narrowmg of the blood column “Wid® 
mg of the central hght streak” seems to me to be of very 
value m detenninmg the degree of arteriosclerosis “Increased 
tortuosity” has about the same significance, unless it is the very 
small vessels that have taken on the “corkscrew” ciaractensUcs- 
In addition to the signs m the vessels the retina m such n 
case as ours should be watched for white spots of degeneration 
and hemorrhages Exudate may be present, but is by no means 
as conspicuous as m the chrome nephritic with hypertensioii- 
At this entry our patient’s unne was practically the samCj 
except that the amount of albumm had mcreased A sbght 
trace of sugar was agam found The functional tests were 
normal, showmg that the process m the kidney was remainiDS 
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withm the renal vessels and had not yet caused any la s tin g 
damage to the functionatmg parenchyma 

During his one week stay m the ho^tal the blood pressure 
fell to 210/140 The patient’s confidence returned somewhat, 
but otberwise there was not much change. Alternation of the 
pulse was contmuously present, but there was absolutdy no 
change m the electrocardiograms to mdicate any progressive 
myocarditis. This would be characterized by a gradual spread- 
ing of the curve representing the ventncnlar complex. 

After leavmg the hospital our patient seemed to be con- 
siderably better for a while He slept well and had much better 
control for some time. Cramps m his legs bothered him some- 
what Dyspnea on exertion reappeared, and the sharp pre- 
cordial pam which he had noticed previous to his last entry 
returned It is noteworthy that the pulsus altemans disappeared 
when the diastohc pressure dropped to 127, and that it reappeared 
when the pressure agam rose to 142 This tends to confirm 
my impression that this alternation is closely associated with 
a high diastohc pressure. This does not mean that all high dias- 
tohc pressures are accompamed by pulsus altemans. On the 
other hand, m my group of hypertension cases this phenomenon 
has only occurred when the diastohc pressure is 140 or higher 
Let us return to our patient. A short vacation helped to 
bolster him up at just the time when he began to shp In 
December, however, labor troubles m his plant upset him greatly, 
and his nervousness and sleeplessness returned With this the 
blood pressure rose, reaching 240/148 Precordial pam m- 
creased and came on occasionallj without any apparent eier 
tion. Examination of his heart at this time showed extrasys 
toles. Rctmal examination showed but little change, except 
that the vessels seemed more straight and stiff and there were a 
few white spots of degeneration. 

Just after Christmas one of the cerebral accidents which we 
had long been expecting occurred On the mght of December 
26th the patient was awakened bj a sciere headache. On 
arismg early the next mormng slight ataxia was evident. He 
noticed that he could not button his clothes well and that when 
\oi. 3 — 6o 
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he wished to step up he had some difficulty in placangtelal 
He walked over to the hospital to see me, and it was mdol 
there was slight ataiaa mvolvmg chiefly the left side, Tka 
was no other evidence of cerebral trouble The blood-pess® 
was stfll high, but not higher than it had been previoudy (k 
impression at that tune was that the patient did not haw i 
hemorrhage, but a mild vascular crisis, a spasm of one of Ih 
cerebral vessels, with perhaps some penvascular edema. 

On the mommg of December 28th he awoke “feeling vsj 
badly ” Just what sensations he had we have not been able to 
find out because he does not r emem ber dearly what haj^cid 
at that tune He was just able to telephone for help and then 
apparently feU Whether he had a convulsion or not it is ratio 
difficult to deade When found he was partially consaoii!| 
but unable to speak His tongue had been bitten. This,d 
course, is in favor of the convulsion theory On the other haoi, 
the wound may have been produced by his fall He becaiM 
fully consaous about three-quarters of an hour later and com 
plamed of a very severe headache and numbness in his left arm. 
The latter probably was due to local mjury resulting from 
fall m view of tbe findings made shortly afterward in the hos- 
pital He was admitted immediately 

At entrance he was perfectly conscious There were w 
signs of paralysis except a shght suggestion of weakness of the 
right side of the face There was, m addition, shght atana o 
the left hand It is very difficult to diflterentiate here betwe® 
cerebral hemorrhage and cerebral vascular giasm Either imsbt 
account for the sudden explosion The fact that such a violeal 
explosion occurred without leaving any greater residual paralysiSi 
and the fact that it cleared up so qmckly, pomts toward vascular 
spasm rather than hemorrhage Had a hemorrhage occurred lU 
the silent areas of the brain — the frontal convolutions — we shoul 
not expect so rapid a recovery of consciousness Furthermore) 
there was some evidence — shght mdeed — of a locahzing lesiou 
outside of these silent areas 

E xamina tion of the heart showed that it was continuing t® 
mcrease m size, the left border being now 13 J cm from mid' 
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sternum The blood pressure was lower, 202/134 It is not 
uncommon after any cerebral attack to find the blood pressure 
lower than It has previously been. In our patient the pressure 
contmued to drop, reaching on that same day 180/120 An 
interestin g but rather alarming observation was made at this 
pomt on the effect of bleeding I had left instructions to have 
the patient bled When the house oflBcer got around to do this 
the pressure had reached the low figure given above. Bleeding, 
of course, with such a falling pressure was no longer indicated 
In spite of this, however, the man was bled copiously As a 
result he went mto partial coUapse, became very pale, and was 
bathed m a cold sweat EEs blood pressure at tins stage was 
found to be 90 systohc and 70 diastohc— -qmte a drop from 
202/134 Readings were taken at frequent mtervals during the 
next twenty-four hours, and at the end of that time the pressure 
was back again at 220/140 

Two days after this attack there was practically no evidence 
that there had been any disturbance except that the ahght 
atana of the left hand persisted for a short time The patient 
stayed m the hospital for two weeks or more, during which his 
blood pressure fell to 170/130 This was while he was m bed 
at rest. As soon as he began to get up and around it rose agam 
to 210/140 This 13 the usual story The phthalem excretion 
and the blood urea mtrogen showed that the kidneys were still 
functioning normally Glucose was agam found in the urme. 

During the early part of 1919 there was but little change m 
the general condition of the patient except that the symptoms 
indicatmg mcreased involvement of the cerebral vessels were 
becoming more evident. He became more and more nervous 
and xery sleepless His memory, too, began to fail and he be- 
came very melanchobc. Dimness was almost constant and 
was made xery much worse by smoking erv cn a single dgarette 
The severe headache returned and the paPent noPced that it 
xvas very much worse whenever he ate more than he should 
The cardiac side of the picture did not change much Dysp 
nea of slight degree continued and there was occasionally dull 
pain under the sternum and some precordial tenderness The 
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blood-pressure gradually rose, espeaally the diastolic. Eailym 
February the systohc was 256 and the diastohc 172 Thss 
an extremely high diastohc and a distmct ranty In Jlsid 
the pressure vaned between 210 and 242 systohc, 140 and W 
diastohc Urinalysis showed no change, and the functional test 
m January and March were essenhaUy normal 

The cerebral sclerosis contmued to advance In April h 
reported that he was much more irritable and that it was mKi 
harder for him to concentrate He womed greatly about kfr 
self and seemed always to be expecting the cerebral hemonhap 
“which he knew was gomg to kill him ” 

A new cardiac symptom developed at this time This ivn 
an occasional sudden attack of dyspnea commg on apparently 
without exertion or known cause, and lastmg about a minute. 
These attacks of paroxysmal smothenng are akm to and ofto 
assoaated with angina pectons There is often, too, a feeling 
tightness, as m angina, referred to the base of the heart Er 
animation of the heart m this case showed no change Extis 
systoles were occasionally heard 

Shortly after the middle of April another cerebral eqilosKffl 
occurred On the mght of the 19th of April he was awakened 
out of a sound sleep He first noted a feelmg of numbness and 
then tmghng of the left hand Then the hand seemed to con 
tract and he could not straighten it These symptoms quickly 
spread to the right hand, and immediately afterward he bad a 
generalized epileptifonn convulsion which seemed to be more 
marked on the left side It lasted about ten mmutes, according 
to friends He then woke up and talked clearly Apart fro® 
a headache and a slightly dazed feelmg he was apparently nil 
nght when I saw him about half an hour later There was no 
evident paralysis The heart showed a gallop rhythm and the 
blood-pressure was 206/124 Here agam we note a fall 
pressure after a cerebral crisis For the same reasons given 
above we regarded this attack as probably a vascular spas® 
The explosion was sudden, the attack was over m a very short 
tune, and there was no paralysis 
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tcnoaclerotic process in the vessels was advanang by leaps and 
bounds In addition, there was some edema of the disks, and 
in one eye a small hnear hemorrhage and a small white patch 
of cvudate This is the first hemorrhage noted m the eye- 
grounds, and probably occurred during the convulaom The 
exudate, too, was a new finding “ White spots” had been 
previously noted, but these were probably spots of degeneration 
rather than true exudate. 

During the following summer there was a gradual, rather 
sad, change m the patient’s mental faculties He became very 
much depressed Everythmg seemed haxy to him His memory 
contmned to fail and he had the greatest difSculty m concentrat- 
mg on anythmg Co-ordmabon of the movements of both hands 
even seemed to be impaued Confidence m himself was lost 
and he was always “afraid of making mistakes ” The picture 
was truly a pitiful one, made more so because the man was 
mtelligcnt enough to know what was going on and what the 
outcome was to be 

In the early fall these symptoms gradually increased About 
the middle of September he had another attack which may or 
may not have been cerebral. It was very slight and was char- 
actenxed merely by bang awakened from sleep by a “peculiar 
feeling,” as if he were going to lose his mind It passed off 
shortly, but disturbed him greatly 

The heart m the meantime conUnued to enlarge, and there 
was evidently an mcrease m the supracardiac dulness. A d-foot 
*-ray plate confirmed the enlargement of the heart and showed 
a diffuse dilatation of the arch of the aorta. A ^tohe gallop 
rhythm was almost constant Pulsus altemans was present 
contmuoualj The blood pressure showed the usual variations. 
The retina showed an extreme degree of artenosclerosis, a fresh 
hemorrhage, and some white spots of degeneration m one eye 
There were no changes in the urme 

On October 19th, after a week of inaeased physical and 
mental effort, he was about to leave his home when he com 
plamed of a peculiar sensation m his head His speech imme- 
diatci> became thick and he lapsed seim 
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consaousness It was possible to arouse him, but he could ml 
speak For a short while he seemed to recognize those da 
came mto his room When I saw him, withm an hour, la 
failed to recognize me His systohc pressure was 260, and list 
was a very evident complete nght-sided paralysis Thenol 
monung we sent him mto the hospital 

At entrance his condition was about the same The heart 
seemed to have been gettmg progressively larger The penph- 
eral arteries were palpable and tortuous The blood press® 
had dropped to 230/140 There seemed to be a complete n^t 
sided paralysis Patient was semiconsaous Reflexes were al 
active, but those on the nght seemed greater than those on the 
left Unne showed considerable albumm, which is usual afta 
any attack of unconsaousness The blood urea mtrogeaviaj 
20 mgm per 100 c c The creatimn was 2 mgm per 100 c-c. 

Dunng the two days foUowmg his entrance mto the hospital 
consaousness returned He tned to gieak and answer ques- 
tions, but was unable to do more than mumble marticulate sounds- 
The nght arm and leg could not be used On the second da> the 
systohc pressure rose to the high level of 278 The diastohc 
remamed at 140 

Dunng the foUowmg week his condition unproved somewhati 
although it must be said that this was not steady One day he 
would seem well, and the next day not so well He had at tunes 
some difficulty m recogmzmg the people around him At other 
times he was perfectly cognizant of his surroundmgs He was, 
however, unable to speak to fnends or call them by name ^ 
speech was very thick and he was imable to use the words he 
wished to use At tunes he seemed to realize this fact The 
power to use the nght side of his body returned, so that at the 
end of this week there was no evidence of the former hemiploS*® 
except a httle nght-sided weakness of his face and of the gnp 
Dunng this tune the systohc blood-pressure vaned from 250 to 
190, the diastohc, from 174 to 130 

The next three weeks showed a gradual improvement m 
patient Apart from the nght side of the face, which still 
showed weakness, there was no evidence of the mvolvement of 
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the nght ann and leg His mentality, which seemed more or 
:Iess clouded smce the attack, cleared considerably He recog- 
nued almost everybody that came to s« him, and after a while 
:) could speak the names of those he knew best. Names of recent 
; acquaintances he had great difficulty m remembering His 
speech, which had been thick, improved, so that the words he 
, used were fairly clearly spoken However, he showed much 
confusion m his speech, the words used not bemg the words he 
. tned to use Occasionally he seemed to be aware of this fact 
. For example, when asked how he felt, he might reply, "Yes, 
indeed, the bed in.” Heno longer had the apparent motor aphasia 
of the early days after the attack, but a definite sensory aphasia 
or word blindness As time went on this improved too He 
might answer a few questions fairly successfully But he tired 
qmckly, and then the answers became badly jumbled words. 
There has been steady but very slow improvement m his 
mental condition up to the present time. His general condibon 
now 13 as good as it was before the last attack Physical ex 
amlnation today (November 22d) shows shght right sided weak 
ness of the face. The tongue protrudes straight m the midline 
There is a moderate pulsation m the vessels of the neck and m 
the suprasternal fossa Radials and brachials show more thick- 
enmg and tortuosity than before, but there is no calcification or 
beading The pulse volume is moderate and pulsus altemans — 
which yesterday was easily made out by palpation of the radial 
—is just suggestive. It is, however, quite evident when taking 
the blood pressure The latter is 204 systohc 142 diastohc 
This Is somewhat higher than it has been dunng the last few days. 

The apex impulse of the heart was somewhat diffusely felt 
m the fourth and fifth qiace, the pomt of maximum intensity 
bemg in the fourth space, 12 J cm from midstemum The left 
border of dulness measures 13 cm from midstemum the right 
border, 3 8 cm The supracaxdiac dulness m the second qiace is 
7.5 cm No thrills arc made out. The heart is regular and the 
rate is slightly increased This is more evident when thcpatient 
sits up, the exertion causing a considerable nsc in heart rate. 
The first and second sounds are somewhat alike except at the 
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base, where the second sounds are accentuated A systolic galtip 
rhythm is just suggested at the base There are no mimnuB. 

There is no evidence of the hemiplegia as far as the aKStf 
to use the arms and legs is concerned Both knee-jerks ml 
ankle-jerks are hyperactive and equal All of the reflexes in tk 
nght arm are somewhat more active than on the left There e 
no Babinski or ankle-clonus 

Exammation of the eye-grounds is of considerable mterel 
Artenosclerosis has mcreased markedly in both eyes Then^ 
eye shows nothmg else The left eye, however, shows, m alifr 
tion, a marked optic neuntis with some edema of the retmi 
aroimd the disk and a few spots of exudate There is no hemot 
rhage The mterest hes m the fact that the optic neuntis b 
unilateral and corresponds to the side of the cerebral lesioa 
The urmalyses and renal function tests show that the bl- 
neys are stiU acting normally 

Dr McPherson, who is very much mterested in the neutfl- 
logic side of this case, contnbutes the following infonnatK® 
about the aphasia There is marked disturbance of spontaneois 
speech This means that the patient is absolutely 
keep up a conversation Senal speech, however, is fairly w 
preserved The patient is qmte able to say combined sentences. 
Repetition, too, of sentences spoken to bim is fairly easy Se is 
absolutely unable to read or write spontaneously There is 
some doubt about his abihty to write to dictation. Copyi®? 
has not been tried Except for simple commands, his 
standmg of speech is practically lost Analysis of the abort 
findmgs brmgs this case mto the group of “complex aphasias.” 
It IS essentially sensory, and the lesion was probably a henior 
rhage of the parietotemporal branch of the midcerebral artery 
The lesion ongmally extended forward to the motor area, car*^ 
mg hermplegia The area now mvolved is largely Wernicke a 
zone, together with a small area just posterior to this zoue 
The prognosis m this case is imdoubtedly very poor, althou^ 
I am mchned to t hink that the patient’s mental condition 'wfa 
dear considerably The artenosderotic process, however, has 
been developing with such marked speed durmg our observaboa 
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that be \rfll, without question, die from another cerebral hemor- 
rhage Treatment, except for symptoms, will not help to any 
extent. Everything m the way of diet, drugs, etc., has been 
tned without avafl. 

The second case illustrates the rare mode of death m cases of 
vascular hypertension — ^from renal insufficiency and uremia. We 
occasionally see — for the first tune — cases of chrome nephritis 
with somewhat depressed function which seem to have started 
as pure vascular hypertension cases. We very rarely see such 
a case, however, while it is still a purely vascular condition with 
normal re n al function, etc, and then follow it while the vascular 
disease causes progressive destruebon of renal parenchyma and 
consequent renal insufficiency, uremia, and death We have 
had the good fortune to have 2 such cases — one of which is the 
foDowing 

This patient is a man of thirty five, who had had numerous 
infections in ch&dbood and syph^ at twenty five. Tfis child- 
hood infections consisted of pneumonia with empyema, chrome 
bronchitis and asthma, scarlet fever, trauma, with resultant 
cataract. He had had absolutely no symptoms referable to his 
cardiac, renal, or vascular system until two weeks before his first 
entry mto the hospital, June 13, 1917 At that tune he had a 
"cold ” On the mght of June 2d he had severe paroxysms of 
coughing, and on awakemng m the morning noticed that his 
vision m his good C) e (the other had a traumatic cataract) was 
much blurred He was sbghtly dyspnac. His oculist sent him 
to a physiaan, who found a podtrve Wassermann and sent him 
to the hospital for treatment 

Thysical examination disclosed a marked general arteno- 
sderosis, a hypertension of 250/150, and a consideniblc cardiac 
hypertrophy, left border being 12 cm from rmdstemum There 
was much hemorrhage, c.xudate, and arteriosclerosis In his good 
eye His urine showed on ubSity to concentrate, only the slight- 
est possible trace of albumin, and a rare cast Functional tests 
were all practically normal except that the two-hour renal test 
showed a slightly inneased night volume, with a lowered specific 
gravity 
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His one month’s stay in the hospital was rather uneventfi 
His unne contmued to show a very httle albumin and a vaj 
rare cast The specific gravity was normal His blood-pressmt 
fell considerably — to 180/120 His phthalem excretion fdl ofi 
shghtly There was some improvement m his sight and he ra 
discharged "improved” on July 14, 1917 

We can reason that, as a result of his syphihs, he had had i 
marked artenosderosis and an unrecognized hypertension fe 
some time His paroxysms of coughmg raised his blood-pi& 
ure, with resultant retinal hemorrhages and cardiac dygmei 
His kidneys at this time were essentially normal 

Dur ing the nin e months previous to his next entry into th 
hospital he slowly developed mcreased vascular and carduc 
symptoms — dizzmess, ocapital morrung headaches, consida 
able dyspnea, and angma Renal symptoms, except nocturu, 
were lackmg. His unne show'ed no change and his functionil 
tests were even more normal His blood-pressure gradually los 
to its former high level — ^240/150 He then came mto the hos- 


pital for study on April 13, 1918 

Examination at this time showed his general condition moi 
worse The heart and vessels were about the same Th® 
blood-pressure was very high His eye was somewhat improved 
The unne for the first time showed evidence of an active break 
down of kidney substance and his renal function had begun to 


fall Evidently at this time the condition had already 
grossed from a pure arteriosclerosis mto the class of true nephritis- 
Inasmuch as he was not improvmg, he was given three sffl 
doses of diarsenol As far as could be seen this treatment only 
caused greater activity m the kidney, and his renal function 
continued to drop Part of this treatment was given during 
his stay m the hospital, and the rest after his discharge on 
April 27th He returned to the hospital for this treatment 
Soon after his last treatment he developed a sharp pam ^ 
his nght upper quadrant, for which he entered the hospital again 
on May 24th 

Physical examination at this time showed a rapid, steady 
dechne m the patient’s condition He had lost much wogM 
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and strength A pleurisy accounted for hrs pam. Hus blood- 
pressure was very high, espeoallj his diastohc, which had 
climbed to over 170 The heart had enlarged perceptibly and 
was not perfectly compensated, as mdicated by the crackles in 
his lungs and by the liver, which was enlarged and tender 
The unne showed much greater activity The phthalem excre- 
tion was just a httle below normal and his blood urea nitrogen 
had begun to chmb above normal The retina showed con- 
siderable Improvement, but also a fresh hemorrhage and some 
exudate. 

In the hospital there was no change, except a slight one for 
the better in his vision and general condition He was dis- 
charged on June 10th 

This improvement lasted only two weeks. He then began 
to have severe cardiac symptoms, nocturnal dyspnea, smother- 
ing, and orthopnea. More significant than these was the 
appearance of definite renal symptoms — twitching of arms and 
legs, marked nausea, and vomitmg Venesection of a large 
amount of blood was done, and the nausea and vomiting ceased 
The dyspnea and twitchings, however, continued, nnd he re 
turned to the hospital on July 6th 

E xamin ation showed his general condition obviously much 
worse, but with nothmg actually new The blood pressure was 
about the same The retina had improved somewhat, showing 
no new hemorrhage and no exudate, but only a blurring of the 
disk nnd old choroidal pigment spots The imne showed 
greater activity His phthalem had dropped to 0 and his blood 
urea nitrogen had risen somewhat — to 47 ragm 

At this time, thcrciore, there was a defimte uremia in add! 
tion to the cardiovascular disturbance 

In the hospital he grew rapidly worse. He became very 
drowsy and irrational Exophthalmos developed in the last 
tour days. The twitchmgs became more marked, as did the 
dyspnea He finall> de\ doped Chcjmc-Stokcs’ lepiration. He 
died just after his first general con\-ulsion on Julj 17th 

In the meantime his blood pressure and blood urea mtrogen 
had climbed modcratdj It is of interest to note that the dias- 
tolic reached the high lei el of 1S2, the highest 1 hai-e ci-er 
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also that although he died presumably in uremia, his blood tra 
nitrogen was only S3 mgm The cardiac and vascular appjntE 
was playing a very important part 

Autopsy disclosed the fact that the kidneys were small Tb 
right weighed only 110 grams, and the left 140 grams fluj 
were deep red m color, with a finely granular surface. That 
was found a cortical cyst m the right lower pole The cotta 
was thm, averagmg 4 mm m width Microscopically, lb 
artenes and arterioles showed all stages of sclerosis, from 
thickemng of mtima to complete obhteration, with occaaona^ 
a hyahne thrombus m the constricted lumen The glomenfi 
show'ed changes of all sorts Many were normaL In othtn 
there was marked congestion of the capillary tufts and sweiliiij 
of the endothehum hnmg the capfiJanes Hyaline thiouiln 
were present m many of the glomeruh and many tufts were es- 
tirely converted mto compact masses covered with epithdii®. 
The capsule was often thickened and the tuft adherent to tb 
capsule There was considerable dilatation and distention of 
the remainmg convoluted tubules by albummous flmd Hyahne 
casts were present m a few of the convoluted and collectffl? 
tubules There was some increase in stroma, more marked m 
some spots than m others 

The kidney, m bnef, showed rather marked changes of 
chrome vasculsx nephritis 

Here, then, is presented a case of syphibtic vascular disease 
w ch, when seen at the onset of symptoms, showed only vas- 
ar hypertension and essentially normal renal function 
Mg the next ten months the funcUonal tests disclosed no renal 
MsufiBaency Without doubt the vascular disease within the 
kidney was progressing dunng this time In the next three 
months, however, renal insufficiency appeared The function 
fell to 0, and death occurred m uremia 

The 2 cases of vascular hypertension here presented fllustrate 
^st clearly two distmct paths which such cases may foUo'f 
One IS the road leadmg to cerebral hemorrhage and, barrmf 
^erctment disease, death from another such cerebral accident 
ihe other leads to destruction of renal tissue, renal msuffiaency^ 
uremia, and death 
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GOUT 

A Report of 13 Cases with Tophi, and Remarks on the Symp- 
tomatoiogy, Metabolism, and Therapy 

Theee is but one universally accepted pathognomonic evi- 
dence of gout, and that is the tophus An accurate symp- 
tomatology of gout, can, therefore, be obtamed only from 
observafaons made on patients m whom tophi have been demon- 
strated Following this rule the data on gout which have been 
collected in the Chmc of the Peter Bent Bngham Hospital are 
portrayed m the foUowmg 13 cases All of these patients were 
studied in the hoqiital wards. For the sake of brevitv the com- 
plete data collected will not be given, but only findmgs which 
were positive. 

Case I — J G , Med Nos. 5421, 6320, 6853 White, male, 
butcher, aged fifty-dght Admitted to Peter Bent Bngham 
Hospital October 10, 1916, and discharged improved November 
7, 1916 

Diagnosis — Gout, chrome arthntis, hypertension, arteno- 
sclerosis, chrome myocarditis 

There was no famiij history of gout or arthntis Before the 
first attack of arthntis, twenty five years ago, the patient drank 
beer freely (8 to 10 glasses per day) He was raised in W'lrth- 
schaft, Germany, and drank beer from early childhood He 
used neither wine nor whisky He was a butcher and sausage 
maker and ate freely of meats The distal two phalanges of the 
nght forefinger were amputated m a sausage machmc twenty 
one years ago Dunng the past few months there had been 
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occasionally palpitation, ■with some shortness of breath on eia 
tion 

Arthritic History — ^Twenty-five years ago there occurred a 
attack of polyarthritis, diagnosed by several physiaans as “ante 
rheumatism ” While \\ alkmg to work the patient was send 
suddenly ■with agonizmg pam m both hip-jomts He got bad 
to his house "with difficulty, although ■rvhen the pain seized Inn 
he was only a block and a half away Every step was painM 
He was obhged to climb up the stairs to his flat on hands aid 
knees He was crjong aloud ■with the pain, which remained si 
severe for the ensumg five ■weeks that sleep was impossible. Aftfi 
the first few' days the inflammation left the hips and attacked th 
knees, which became enormously swollen (m descnbing the sia 
the pabent put his hands a foot apart) The skin became red 
“like fire,” tense, and so tender tliat the bed sheet felt “so hear) 
that it made him holler ” Later the whole of both feet and al 
the toes became swollen and painful, the big toes were no more 
mvolved than the other toes Later m this same attack tie 
hands, ■wrists, elbows, and shoulders became swollen and pmii' 
ful Three or four jomts were sometimes involved contem- 
poraneously Every mobon of the body was pamful and for 
weeks he was unable to feed himself The face was so swollen 
that his eyes were closed for several days The fever was high 
and there were some sweats At the end of six weeks be was 
taken to the Boston City Hospital, where he remamed ten weeks. 
Four years later a second attack of arthntis occurred It begrr® 
in the right great toe and later mvolved the knees The af^ 
fected jomts were numb, swollen, “red as blood,” and “shmey" 
This attack was diagnosed as gout For the past sixteen years 
attacks have occurred almost every ■wmter, lasbng two to throe 
months, and usually confining him to bed At some tune or 
other durmg these attacks all the jomts have been mvolved, 
mcludmg those of the cervicad vertebrae Every' few days, dur 
mg an attack, the mfl a mm abon would shift from one joint to 
another The skm over the affected jomts often peeled off 
an attack A few years ago 'the olecranon bursa swelled, “form 
mg bundles the size of small hen’s eggs ” About sot months 
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later these swellings disappeared During the past five years 
the intervals between attacks have been of only a few months’ 
duration. In the mtenm between attacks there were times 
when jomt pam, of seventy suffidently marked to prevent 
sleeping, occurred In the wmter of 1915 the temporomandib- 
ular jomts were exquisitdy tender and painful during an attack 
of acute arthntis. 

During the damp weather mote or less )Omt pam was fre- 
quently present, similar to the type of pain occurring m the 
ordinary varieties of chronic arthntis 

Physical Examination. — ^Thc patient was a well-developed, 
very obese man Just m front of the lower portion of each ear 
there was a soft, large, fluctuant swelling (tophi) These were 
said to be extremely painful during the attacks of arthntis. 
There was some increase of fluid m both temporomandibular 
articulations. There were small tophi m each ear The area 
of relative cardiac dulness measured 14 cm to the nght and 
3 cm to the left of the midstemal hne. The heart rate was 
tegular The aortic second sound was accentuated There 
were no murmurs. The walls of the radial arteries were mark- 
edlj sclerosed Blood pressure was 185 mm systohe and 117 
mm diastohc 

Extremities and Joints — ^The hands were thiri, heavy, and 
much scarred by old cuts. The fingers of both hands were 
more or less stiff, especially the first interphalangcal jomts Th" 
patient could not clench his fist The soft tissues about th"- 
finger joints were much thickened On several of the fingerr 
near the joints, were soft, fluctuant, nodular si tilin’^ •'j-*- 
skln over these swelhngs was smooth, glistening, eu'* i- 
reddened Motion of both wrists was h 
erate and extension very slight Addu 
almost impossible. Some crepitus wa 
the wnst jomts The elbow jomts cm 
and crepitus was palpable on motion, 
normal There was digbt crcpilatijrj 
fating the thighs, but there vas sf-y • 

Neither knee could be fully / 
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were thickened Motion produced marked aepitus. Him 
was diffuse thickemng of the left tibia and some inegulantj 
about the site of a former fracture The periarticular tones oi 
the ankle-jomts were thickened, and the joints showed lumU 
tion of motion The toes were not much deformed eicqit k 
marked double hallux valgus 

The patient had noticed the nodular tophi on the fingers k 
about three years 

Stunmaiy of the Radiographic Fmdmgs. — The changes lonnl 
were atrophic, proliferative, and destructive in type Catsm 
bones and their jomt surfaces were mvolved in these changes, 
while others were normal or nearly normal Some of the jok 
spaces were obhterated and anklyosis had occurred m 
of them There was partial subluxation of one jomt Theit 
were focal areas of decreased density m some of the bones. Hs 
regions m which these areas occurred usually showed other bony 
changes Nodular thickemng of the soft tissues and artmo- 
sclerosis of the larger vessels were present 

Clinical Pathology — Unne — Examinations of the unne at 
all times gave no abnormal findings Phthalem excretion wns 
53 per cent m 1916 and 47 per cent m 1917 The two-hour 
renal test showed nothing defimtely abnormal 

Blood — ^Hemoglobm was 100 per cent White cells were 
7000 per c mm In 1916 urea mtrogen was 11 mgm , r"® 
protem mtrogen 38 mgm , and unc aad from 4 to 5 mgm 
100 c c of blood In 1917 urea mtrogen was 14 mgm ^ 
c c of blood In 1919 non-protem mtrogen was 44 mgm 
unc aad 9 mgm per 100 c c of blood Wassermann reaction m 
the blood-serum was negative 

Sodium urate crystals were demonstrated m specimens oh- 
tamed from tophi m the ears and on the fingers 

Basal metabolism, detennmed by mdirect calorimetry an 
calculated accordmg to the hnear formula of DuBois, was 90 p®" 
cent 

Progress -—During his stay m the hospital the patient had ^ 
acute gouty arthritis of fourteen days’ duration The atta 
began with constant, sharp, needle-like pains m the metatarso- 
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phalangeal joint of the n^t hallux. The joint became swollen, 
scarlet red in color, hot, and very tender After two days the 
dorsum of the nght foot became similarly affected and pam was 
present m the tendo achiUis on motion. After a few days the 
pam subsided m the nght great toe and foot, and at the end of 
ten days from the onset of the attack were agam normal Com 
ddently with the subsidence of pam m the right foot a typical 
attach of podagra affected the left great toe, the first and second 
metacarpophalangeal jomts of the left hand became painful and 
tender, and pam on motion was present m the nght knee, the 
left knee, the left wnst, and both shoulder-jomts Wi thin the 
ensuing forty-eight hours the left great toe jomt, the terminal 
jomt of the third toe of the left foot, left knee, all metacarpo- 
phalangeal jomts, the second jomt of the third finger of the left 
hand, and the nght wnst and elbow were swollen, scarlet red m 
color, tender, hot, and constantly very pamful The patient 
was then given wme of colchicum and withm the next two days 
all symptoms subsided 

Dunng the gouty attack the temperature gradually rose to 
103“ F and then dropped to normal within forty-eight hours 
after the administration of wme of colchicum The pulse-rate 
was shghtly accelerated, varying between 80 and 90 per mmute. 

During his stay m the hospital the blood pressure dropped to 
140 mm systohc and to 68 mm diastolic. The blood^ressure 
recorded m March and June, 1917, was 200 mm systolic and 
105 mm diastobc. During the mtenm between admissions the 
patient hod frequent onsets of gouty arthritis. He was able to 
quickly control these attacks by the use of wme of colchicum, 
and In this matmcr led a comfortable life 

Case H —A. L E , Med Nos 1050, 1120,4166, 5297 VfUtc, 
male, carpenter, aged forty-eigbt Admitted to the Peter Bent 
Bnghom Hospital September 14, 1916, and discharged improved 
December 4, 1916 

Diagnosis- — Gout, acute and chrome, chronic arthritis, cir- 
rhosis of the li\cr, purpura, alcoholism, chronic, chrome neph- 
ritis 


\-OL. 3 — 61 
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The father was killed acadentally The mother died tl 
“shock For twenty years the patient had dnmk 3 to W 
whiskies and 3 to 10 glasses of beer a day 

Arthritic History — Three years before the first admisaoB,m 
1914, there had been a shght attack of “rheumatism” m tie 
patient’s elbow and shoulder, which had persisted three dan 
In 1912 an acute attack of arthntis involved the wrists ad 
fingers These were red, swollen, and excruaatingly pamfolm 
motion In subsequent attacks pnor to 1914 the elbows, knees, 
and ankles had been similarly affected On admission to tie 
hospital m 1914 the proximal jomt of the right middle finger 
was swollen and shghtly painful on motion. Both knee joints 
contained flmd, were much swollen and markedly painful on 
motion, but were not reddened The left ankle, the dorsum cl 
the left foot, and the left great toe were swollen, red, and ei 
quisitely tender The nght ankle was moderately swollen and 
painful on motion, but not red and not very tender On tit 
umer surface of the right large toe was a swollen reddened area 
which was very tender and pamful Withm a few days tit 
arthritic symptoms had largely subsided due to the admimstra 
tion of atophan Withm a week all acute gouty mamfestatiott. 
had disappeared and the patient was discharged One wed 
^ after discharge he was readmitted to the hospital for anotha 
^ outy attack The left knee w'as somewhat swollen, but con- 
tained no demonstrable fluid Just below the inner ade of the 
left patella was a small, circular, red, and exquiately tender 
area The left ankle was considerably swollen, bnght red, and 
very painful Withm a few days the arthritic agns had com 
pletely disappeared under the admmistration of atophan. He 
was discharged m May, 1914, and readmitted February, 

the mtenm he had had no jomt trouble except for a htfl® 
mdefimte pam m both feet during rainy days He had had rather 
frequent pamful cramps m the muscles of the calves, thighs, 
arms, and neck The arthritic attacks were accompanied b) 
fever of from 100° to 101° F 

The patient was admitted with the followung history “Ba^t 
Sunday mght he went to bed at 11 p m feelmg well The next 
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mn mmg (yesterday) when he attempted to step on the floor he 
had a sharp attack of pam in his left foot, especially m his great 
toe iTitl ankle, and he could not stand on it The foot was red- 
dened and very tender, but was not swollen. The pam was 
particularly severe when he attempted to flex it, and he 
was compelled to sit down all day He could not sleep last 
mght because of the pam and the muscle cramps m his legs, 
which became very severe This morning the foot became 
swollen and the left knee reddened and painful on motion. He 
also noticed, this morning, pam on bendmg his left wnst. No 
other jomts have been involved ” On physical examination the 
left ankle and dorsum of the foot were swollen, reddened, hot 
and painful to touch or passive motion. The tenderness was 
particularly marked about the base of the left great toe. There 
was marked tenderness about the left knee-jomt and sharp pam 
on passive motion. 

Present mness —The patient was admitted to the hospital 
because of purpura. Smce the lost admission (February, 1916) 
he had had, occasionally, shght pains in his jomts Otherwise 
there had been no arthntic manifestations 

Physical Examination. — ^The patient was a well^leveloped, 
well nourished maiL Mentally he was somewhat confused, at 
times makmg irrational statements Over the thorax, upper 
arms, and abdomen there were well-defined, irregular, brownish, 
macular blotches, faded purpunc spots. There were tophi in 
the puma of each ear The heart was not enlarged The walls 
of the radial artenes were palpable. Blood pressure w as 155 
mm systohe and 95 mm diastohc The hver edge was pal- 
pable 4 cm below the right costal margin. The abdomen con- 
tained no fluid The middle and rmg fingers of the right hand 
were somewhat spindle shaped due to thickening of the pen- 
articular tissues of the first and second phalanges There was 
marked thickenmg about the distal jomt of the left httle finger 
There was marked soft edema of the ankles and legs The legs 
were covered mth large, crimson, purpunc blotches 

The electrocardiogram showed left I’cntncular preponderance. 

Summary of radiographic findings Localized proliferative 
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and sbght atropbic bony changes were found The majonty of 
the bones and joints of the hands and feet appeared normal 
Focal areas of decreased density occurred in certain of the 
phalanges 

Clinical Pathology — Unne — ^The numerous examinations of 
the unne, made durmg different admissions to the hospital, 
usually showed no thin g abnormal durmg the mtemn betireen 
attacks of arthritis, durmg attacks a shght trace of albumin and 
a few casts were often present Phthalem excretion was 24 per 
cent The two-hour renal test was essentially normal, 5 per 
cent of mjested purm mtrogen was recovered from the unne as 
unc aad After an mtravenous mjection of 0 5 gm of unc aad 
the amount of that substance was not mcreased m the unne. 
Blood Hemoglobm was 63 per cent White cells were 9000 per 
c mm Non-protem mtrogen was 54 mgm , urea mtrogen 28 
mgm , and unc aad from 3 5 to 5 mgm per 100 c c of blood 
Sodium urate crystals were demonstrated m a tophus m the ear 

Progress —While under observation the patient developed 
acute gout The attack began October 12th as swelhng and 
pam m the metacarpophalangeal jomt of the right mdex-finger 
and to a less extent m the nght wnst Withm two days (October 
14th) the finger jomt was much swollen, somewhat reddened, 
hot, and tender , the wnst was similarly affected except that it 
was not reddened There was constant dull achmg pnai 
these jomts and marked pam on motion Durmg the mgbt 
time the constant pam was very severe Withm another twenty' 
four hours (October ISth) the nght elbow and the metacarpo- 
phalangeal jomts of the nght mdex-finger and middle finger 
were swollen, reddened, tender, and painful The pain 
.^chmg m character, constant, and severe On October 
the affected jomts were painful only on motion By October 
19th the arthntis m the nght elbow had subsided The ngbt 
wnst and the two metacarpophalangeal jomts remamed painfuJ 
on motion. All the jomts of the first two fingers and the meta- 
carpophalangeal jomt of the thumb of the left hand now became 
swollen, reddened, tender, but were painful only on motion 
On October 22d the above-described arthntis was subsiding, hut 
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the terminal joint of the left little finger became acuteh m 
wKcd B\ October 28th the goutt attack had subsided mth 
out medication -k feature charactenzmg the acute stages of 
arthntis nas the sea ere aching pain m the jomts when the\ were 
at complete rest ■kt the onset of the arthritis (.October 12th) 
the temperature rose to 100° F , and during the attack oscillated 
between 100° and 102° F reaching normal again on October 
23th Durmg the febrile penod the pulse \aned between 90 
and 1(W per minute 

Durmg damp weather more or less arthritic pain occurred 
and corresponded m character to that common m cases of chronic 
arthritis 

Case IU — ^\Y P G Med Nos 5471 6625 Negro, male 
rcstauranteur, aged forts three Admitted to the Peter Bent 
Bngham Hospital October 19 1916 and discharged improied 
hoi-cmbcr 14 1916 

Diagnosis —Gout 

The patient s father suffered more or less with “chrome rheu 
matism ” but his si mptoms were unlike those of the patient 
The mother died of apople.n Between the jears 1906 and 1911 
the patient worked m a paint chop Since then he had been a 
rcstauranteur For a number of jears the appetite had been 
poor and mild di’speptic sjmptoms frequenth occurred ITie 
patient had ncier taken alcoholic drinks 

Arthritic History — Eighteen rears ago an attack of sei-erclc 
painful arthritis occurred in one great toe tarsus and ankle 
Further histon of the attack was indcCmtc During the nc\t 
file rears screral similar attacks occurred Thirteen rears ago 
an elbow joml was swollen and etcniaatinglr painful for a 
penod of one week Sercre nttneks of arthritis affecting the 
hands fe-et and knees hare occurretl creo re-nr m March or 
Apnl for the past ten rears In thc^ attacks the pain would 
he excruciating and the iendcmc«s tetlremc in the intenm 
attacks of minor scrcnlr oceurrcil at fairlr fr«iucnt inlerraili. 
Ahum m rears ago the lelt thumb became painful and swollen 
One night ht thnest a m-edle into the swelling ami ex,.rc-s.al 
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white matenal looking like putty and soon hardening into a 
substance that looked “hke plaster of Pans and was just as 
white ” 

Physical Examination — The patient w'as a well-developed 
and nourished male negro There were several tophi in the 
pinnae of the ears The heart was not enlarged Its sounds 
w^ere normal and there were no murmurs Tlie walls of the 
radial artenes w ere somewhat thickened Blood-pressure was 



F'B 185 — This plate represents the hands of the patient reported in Cfl 
III Tophi are shown on all the fingers except the left middle fiogtt 


135 mm systohc and 95 mm diastohc All the fingers, except 
the left middle finger, were deformed by numerous large tophi 
Some of these mvolved the skin, producmg white, opaque areas 
The most extensive changes were seen in the thumb and foi®" 
finger of the left hand and the thumb and httle finger of the right 
hand In the tophi were numerous minute openings of dis 
charging smuses 

Summttry of the Radiographic Fmdmgs — Proliferative, 
atrophic, and destructive changes were found Not all the 
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bones and joint spaces n ere affected In the feet all the bones 
showed shght atrophy, but the proliferative and destructive 
changes were irregularly distributed Many focal areas of de- 
creased density were present ilost of these were m areas 
showing other bony changes The soft tissues of the fingers 
showed nodular thickenings 


I— 



FiC IStt — ^Thu II the radiogram of the hands of the patient reported in 
Caie III Areas of decreased bon> dcneitl oppeanng Iihc bonj cjits ore 
PWKnt in both litUc fingers ond in the last phalanit of the right thumb The 
tophus In the left little finger discliarged through a sinus to the estcrior The 
discharge contained Ieukoc>tes and sodium urate criitals 


Clinical Pathology — f/nwe —I" otc 
ninalions the slightest possible trace of albumin uns found 
■tl. the heat and Ltic and test sediment 

itliologic elements. Ththalein cacrction was rohtive 

ro hour renal test showed totlon <1 ^aalion of 

crease in the night amount of unne, 
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the percentage concentration and amount of nitrogen, and some 
fixation of the percentage concentration and of the amount oi 
sodium chlorid, 14 per cent of intravenously injected unc aad 
was recovered in the urine 

Blood Hemoglobm was 95 per cent "WTute cells were 
8000 per c mm Urea mtrogen was 30 mgm ,non-protem nitro- 
gen from 44 to 50 mgm , and uric acid 4 mgm per 100 c c of 
blood Wassermann reaction m the blood-serum was negatiit. 
Sodium urate crystals were demonstrated in a tophus m the ear 
Basal metabolism, determmed bj'^ indnect calorimetr) and 
calculated according to the linear formula of DuBois, was 84 pef 
cent 


Progress During his stay m the hospital — after the fir^t 
admission on two occasions, at mght, the patient complained 
of se\ ere, aching pain in the right great toe joint and m an 
area, the size of a dime, over the mternal condyle of the upper 
end of the tibia The second admission was m May, 1917 In 
the interim between admissions five attacks of "real, good, old 
gout occurred , two in the feet and three m tlie hands During 
s stay in the hospital after the second admission the hands, 
especially the fingers, and the left wnst became severely pamful, 
achmg constantly, swoUen, and tender This was acconipamed 
y a rise m temperature to 100° F The condiUon was qmeU) 
e 1 wed by the admmistration of wme of colchicum 

ri amp days more or less jomt pam occurred and corre- 
pon 2 n character to that common m cases of chrome ar- 
n July, 1919 the patient stated that during the last 
f pam of severe achmg nature and persisting a 

ours occurred rather frequently This pam was reheved bj 
^ ^ leum Durmg this period no acute attacks of gout 

colchTcum^’'”^^^^^ warded off by the use of vane of 


Case W AV C B , Med No 10 684 White male, phys 
TTnl’ sixty-one Admitted to the Peter Bent Bnghara 

Ho^ital March 15, 1919, and discharged improved April 4, 1919 
Diagnosis —Gout, chrome nephritis, hypertension 
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There was no family history of arthritis or gout The 
patient’s habits were good He rarely tasted alcohohc dnnks. 

Arthritic History — The first attack of arthritis occurred 
shout ten years ago Since then there had been one attack a 
year XJp until the last attack m January, 1919, the arthritis 
affected either the left or the nght ankle jomt, but never one 
and then the other, and never both at the same time The 
attacks began at night. Patient awoke with a moderate, gnnd- 
ing pam in the ankle, which gradually became worse over a 
period of forty^eight hours. Wi thin a few hours after the onset 
the affected ]omt swelled considerably The tenderness was 
always moderate, the weight of the bedclothes was not uncom- 
fortable, and palpation, if hght, was not especially painful 
The pain was greatly rdieved by placing the affected part at 
complete rest, while the least motion was extremely painful 
There was not much redness of the jomt. Attacks lasted about 
one week. The last attack was m January, 1919 It began at 
night with some pain and tenderness of the left tendo achillis 
The next morning the ankle and tarsal jomts (but not the toe 
jomts) were considerably swollen, much reddened, fairly tender, 
and extremely painful on motion, but not painful when at rest 
This attack lasted ten days and then began to subside. Gen- 
eral sweats did not occur The fever reached 100° F by mouth 
at a maximum (patient took his own temperature) Rehef from 
the attacks of arthritis have always been obtained by the use of 
tahcylates. 

Present Hlness —This began four weeks before admission to 
tte hospital m the nght ankle, with moderately severe pam on 
'"’nlkmg and a httle swelhng A few day's after the onset the 
tight knee became swollen, tender, and motion became painful 
enough to prevent walking A day later the left knee-joint was 
tunilarly mflamed At the tune of admission only the nght 
ankle and left knee remamed mvolvcd 

Physical Examination. — Small tophi were found m the au 
Tides of both cars. From them sodium urate crystals were 
obtamed The area of relative cardiac dulness measured 12^ 
to the left and 4 cm to the nght of the midstcrnal line. At 
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the apex a soft systohc murmur accompanied the first sound 
All accessible artenes were sclerosed Blood-pressure was 2(10 
mm systohc and 115 mm diastohc The left knee was swolrn 
enough to cause floatmg of the patella. There was considerahl! 
tenderness on palpation Mobon caused moderate severe pm 
The overlymg sLm was not changed m color, but there i® 
local heat The nght ankle was slightly swollen, but not red- 
dened It was less painful on motion than the left knee. 

Summary of the radiographic findmgs Focal areas of d^ 
creased density occurred m the heads of the first metatarsal bonei 

Clinical Pathology — Urine — Showed a trace of albunun, s 
vanable number of casts and leukocytes Phthalein excretim 
for two hours was 5 per cent on March 17th, a trace on M 
19th, and 14 per cent on April 2d (eighteen days after adnussion) 

Blood — Hemoglobm was 80 per cent White cells on 
March 15th, the day of admission, were 13,600 per c mm One 
week later, March 21st, they were 8200 per c mm Theura 
mtrogen per 100 c c of blood was 74 mgm on March 19th, 
83 mgm on March 22d, and 56 mgm on April 2d Unc aad 
per 100 c c of blood was 8 mgm on March 22d Sodium urate 
crystals were demonstrated m a tophus m the ear 

Progress — On admission the patient was given sodium sake 
ylate m 2-gm doses every three hours This promptly com 
troUed the arthritic pam After five days tinmtus caused e 
cessation of the drug, and following its omission some pam rm 
turned The inflammatory signs in the knee and ankle grad 
ually disappeared, and by March 28th both of these jomts were 
agam free from all acute symptoms During the first four days 
m the hospital the temperature varied from 98° to 100° F Aff®^ 
that it was normal 

A few days after discharge from the hospital another attack 
of acute gout occurred This was qmcLly reheved by 0 0006-g® 
doses of colchicm Smee that time the patient has been able to 
ward off further gouty attacks by the timely use of colducm 
On May 19th non-protem mtrogen was 79 mgm per 100 c.c o 
blood On a very restarted protem mtake this had fallen to 
56 mgm on May 26th On a more hberal protem diet the non 
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protein nitrogen had nsen to 71 tngm. on June 28th, the urea 
mtrogen ivas 50 mgm. and the unc add 7 mgm per 100 cc of 
bkod. On Jul) 8th non protem nitrogen was 83 rngm. and unc 
and 6 mgm per 100 c.c. of blood On Sqitember 15th non- 
protem nitrogen was 71 mgm., urea mtrogen 46 mgm , and unc 
end 5 mgm. per 100 c c, of blood. Smce June 28th the patient 
had been on a restncled protem mtake, but nthout effect on the 
blood findings. 

Case V — 7 J S , Med No 6154 White male, druggist, 
aged forty-three Adrmtted to the Peter Bent Bn^am Hos- 
pital February 16, 1917, and discharged improved March 8, 1917 

Diagnosis — Gout, obesitj 

The father had died of heart disease at sixty-seven j ears, the 
mother of erysipelas at fifty-five years One sister had apoplexy 
at fifty-seven years Pnor to five years ago the patient con- 
nmied 3 to 4 glasses of whisky daily The patient had under- 
gone an operation for nmbihcal henna m 1916 For the past 
set en years there had been some burning on imnatmg, and for 
the past seven months there had been nocturia once or twice at 
mghL The present weight was 250 pounds 

Arthritic History — The first attack oi arlhntis occurred m 
December, 1906 Late one evening the left knee became pain- 
ful on waDang, but during the mght the patient’s deep was not 
disturbed The patient sat up m a chair and directed his busi 
n*ss the next day By the evening of this day the left knee was 
greatly swollen, too tender to bear the slightest touch (not 
even the weight of bedclothes), fiery red in color, but painful 
only on motion. There were no sweats or feverishness, but the 
patient remembered that the thermometer showed some pjTCXin 
The aente symptoms persisted for six weeks, remaining locnllrcil 
to the knee joint. Then dunng the next twcKx weeks tin. sw ell 
mg and tenderness and then the pain on motion ■mlidded The 
next attack occurred In 1907 From 1907 to 1913. Inrhidw, 
attacks occurred once or twice each j car and affect c<l the knees 
ankles, and metatarsophalangeal joints of the halluees 9oinr 
ailackB were monarticular and others pol> articular, Irenlnnlm in 
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one joint, partiaUy subsiding ^vltlun a few days, and then affect 
6 e o er joints mentioned The presence of fever and 
sweats and other details of these attacks were not remembered; 

two prodromal symptoms have preceded the attacks 
persistent and constant bunung sensation in the glans 
pe^ for a week previous to the onset of an arthritis, and (2) 
s ness of the jomt or joints, which were to be affected, for bvo 
or three days before the onset The onset was characterized by 
pain m the affected jomts on motion, and within a few hours this 
increased to such an extent that walking was impossible and tht 
shghtest motion was excruaatmgly pamful But there was no 
pain when the jomts were kept completely qmet Great swell 
mg and extreme tenderness were constant symptoms, but red 
ne^ was not marked Smce 1914 all attacks but one have been 
F>o yarticular, beginning with equal frequency m the knees, 
f-h metatarsophalangeal jomts of any one of 

mvolvmg one or more of the jomts enumer 
The temperature ranged b^ 
nirr^ 1 , ^ III the summer of 1916 an attack oc 

fino-fl T L only the first phalangeal jomt of the middle 

the nght hand Its dniauon wai tour days 
1917') K attack of arthritis began nme days (February 1, 

menfirarrli achmssiou to the hospital The prodromes above 
davQ present, the right ankle bemg stiff for three 

motion onset This jomt then became painful on 

first daV n ^ '''"as able to hobble around during the 

cbarartpn ^ all the signs above mentioned as 

after the onsft 

motion hrr/- ^ knee-jomt became somewhat painful on 

a travelmg mL'" toW mflammation developed In 1911 

Eout and ^ ^ ^ patient that his attacks were due to 

tfie patient^i°T*^^T^ colchicm This drug has always given 

never done so 

obese man Thernrl,/ The patient was a weU-developed, 

measured 12 cm To ^ 

sternal hne The nri ^ ^ ^ 

sounds were normal and there were no mur- 



GOirr 


973 


BUIS. The raxhal Bitcncs ■were not sclerosed Blood-pressure 
was 130 mm. svstohe and 90 mm diastoUc The left knee was 
slightly larger than the right and motion caused great pain. 
The nght ankle was somewhat swollen and flenon caused con 
sderable pain. 

The electrocardiogram showed left ventricular preponderance. 

Summary of radiographic findings Shght proliferative 
changes affected the bones of the first metatarsophalangeal 
Joints. A focal area of decreased density was found m the 
head of the left first metatarsal bone. 

Clinical Pathology — Unne — On one of three examinations 
the unne contamed the slightest possible trace of albumin with 
the heat and acetic acid test. The sediment contamed no 
pathologic elements Phthalem excretion vras 50 per cent on 
February 17th and 21 per cent on March 1st. The two hour 
renal test showed some mcrease of the mght amount of unne 
(6fi0 C.C.) 

Blood — Hemoglobm was 90 per cent White cells were 
10,000 per emm The red cells and the differential count were 
Donnal Urea nitrogen was 26 mgm., non protem mtrogen 44 
mgm., and unc aad 5 mgm. per 100 c.c. of blood Sodium urate 
crystals were demonstrated m a tophus in the ear 

Basal metabolism, detennmed by indirect calonmetiy sue 
calculated according to the Imear formula of DuBirfs, icej 
per cent. 

Progreas. — The acute stage of the 
three weeks from the date of onset. i 
peiature was 101.5® F and the pi' 
these returned to normal and the 
sdminlstration of colchicum for fc 
knee at this tune remamed a httlc 
motion. 

Case Vh— <5 W L , Med. A 
^leQal police officer, aged sixty -ea 
Bent Bngham Hospital July 22 xJ; 

August 16, 1913 
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Diagnosis — Gout (acute and chronic) , artenoscletoas, vas- 
cular hypertension 

The patient’s mother had had arthritis resembling bs om 
The patient had been a moderate beer drinker Several montis 
before admission to the hospital, m 1913, a urinary calculus had 
been passed m the urme 

Arthritic History — ^This began m 1903 There was first 
noticed tenderness m the fourth toe of the left foot This 
tenderness gradually mcreased, the toe became greatly swoUen, 
and by the end of six months from the onset of symptoms walk 
mg was rendered very painful At about this time the great 
toe of the nght foot became ulcerated and was finally ampu 
tated Durmg the past eight years tophi had developed about 
the second and third joints of all the fingers except the middle 
finger and thumb of the right hand Beginning as tender 
nodules, the tophi had mcreased m size up to the present tune. 
In 1913 the patient first noticed tophi m the ears and a “lump 
(a tophus) on the nght elbow Twice m the six months pnor to 
the last admission he expenenced a sensation m the nght knee, 
m an area of about the size of a dollar, as if he had been struct 
With a hammer There had been, however, no “rheumatic’ 
pam 

Present Illness — ^The patient entered the hoqntal for the 
purpose of havmg a large tophus removed from the nght heel 
Physical Examination. — ^Two small, nodular tophi were pres 
ent in the pinna of the nght ear and one m the left From them 
sodium urate crystals were obtained The heart was not en 
^gcd The walls of the radial artenes were thickened and 
tortuous Blood-pressure was 160 mm systohc, 95 mm (1913) 
^ 120 mm (1915) diastohc Over the olecranon process of 
the nght ulna there was a rather firm, non-tender, nodular swell- 
1^ (top us) about the size of the end of a man’s thumb The 
over this nodule was freely movable The terminal phalanx 
o ^ ^ finger of the nght harwi was missing All the re- 

maming i^ers of this hand and those of the left hand, except 
^ 7 ^ showed nodular enlargements (tophi) about 

the phalangeal jomts The articular ends of the bones of the 
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phalanges were enlarged The toes were moderately deformed, 
probably due to improperly fitting shoes The metatarsal jomts 
were somewhat enlarged Protruding postenorly from the right 
heel was a non-tender, reslhent nodule (tophus), measuring 2 5 
I U X 1^ cm , m the center of which was a small ulcerated area. 

Summary of the Eadiographlc Findtoga. — The bones of both 
hands and feet showed hypertrophic changes at the margins of 
the phalangeal jomts and of the metacarpo- and metatarso- 
phalangeal jomts Along the shafts of the phalanges were 
exostoses, the so-called Bruce’s nodes. In the region of the Inter- 
phalangeal jomts, prmapaUy the second, and of the first meta 
tarsophalangeal jomts the margins of the bones showed semi 
circular, punched-out areas of decreased density 

Clinical Pathology — Urine — On the first admission, m 1913, 
a trace of albumm was noted m four examinations of the unne 
In 1915 the very shghtest trace was found m three examinations 
In one examination m 1915 a number of hyahne casts were 
present, but m other examinations, in 1915 and 1913, either 
none or a very scanty number were found Phthalem excretion 
In two hours was 80 per cent m 1913 and 60 per cent, m 1915 

Bhod — ^Hemoglobm was 90 per cent, and white cells 8000 
per cmm Smears were normal. The Wassennann reaction 
in the serum was negative. In 1915 blood unc acid was 5 mgm 
per 100 C.C on two exammatioiis and urea mtrogen 19 mgm per 
100 C.C. 

Progress — ^During both admissions, 1913 and 1915, acute 
Souty attacks occurred In 1913 the attack began m the nght 
hand and fingers and the right wnst. It was characterized by 
marked and constant pam, great swelhng and heat of the af- 
fected porta The entire hand, espeaally the httle finger, was 
deeply reddened With aspirm, colchicum, and atophan the 
nrthnbs subsided withm four days There was a mild febrile 
reaction, 100° F A few days later both great toes became 
sunilarly affected This attack subsided withm a few daj’s 
In 1915 the attack, began with pain m the third finger of the left 
hand and In the left wnst The finger was swollen, cherry red 
in color, hot to the touch, and exquisitely tender The wnst 



976 


C W McCLTIRE 


was swoUen and hot, but not reddened The attack was at 
companied by a nse of temperature to 100° F Four daysJate 
the left foot and ankle became edematous, shghtly reddened, aa 
fairly tender Nme days after the onset of this attack the M 
hand and wnst had returned to normal, the left ankle and foci 
retamed some swelhng, and mild pam began in the left eltww 
Withm two weeks the attack had entirely subsided following ti( 
use of atophan 


Case VH S D , Med No 5889 White male, fragjil 
clerk, aged fifty-eight Admitted to the Peter Bent Bnghan 
Hospital January 4, 1917, and discharged unproved January 20 

Diagnosis — Gfout, chrome nephritis, arteriosclerosis, gastnc 
ulcer perforated) , secondary anemia. 

The family history was essentially negative The patient's 
habits were good He did not use alcohohe beverages He was 
admitted to the hospital because of symptoms due to gastnc ulcer 
Arthnhc History — ^Twelve years ago the left great toe joint 
became very pamful about midmght The jomt was exquisitely 
p ul even at rest, and by mommg was very red and swollen 
octor was called, who said that the trouble was due to an old 
mju^,^and advised hot poultices These were tried, with the 
result “that it nearly drove me wild ” The jomt was very 
, 'iTOrse at mght, but dunng the day he was able to get 
^ ^ house without very much pam After a couple of 

e s e changed to another doctor, who apphed ichthyol to 

ichth°Tt ^ 

more or less controlled After five weeks 

vpor to go back to work Ten 

flr+pr attack began about midmght, similar m char- 

and ^ P^^ous attack It began first m the left toe joint 
then in n f ^ right great toe also became affected, 

mvolved 

dav or twn would jump about from place to place every 

attack ichfh ^ 1 ^ subsided In this 

attack ichthyol was used without effect on the condition Six 
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years ago a third attack came on which was essentmlly like the 
first two, and m two days both great toe jomts, both ankles, 
and the wrist, knuckles, and fingers of the left hand became in- 
volved and were mtensely painful, swollen, and reddened Dur- 
ing this attack the patient says “he hated to see night commg on 
because of the mcreased pam m the joints.” This attack kept 
him about the house or m bed for three to four weeks, and then 
he went to work, but stiU had more or less trouble at mght for 
three months. Five years ago the next attack came on and 
involved the hands, feet, and ankles, but was not severe enough 
to keep him from work. Three years ago he had the worst at- 
tack he had ever had This one mvolved both hands, fingers, 
wrists, ankles, feet and toes, and kept him m bed for one month 
During this time he was so crippled up that he could not feed 
Imnself After getting out of bed he was about the house five 
weeks before gomg to work again. About this time he first 
noticed small nodules in his ears, which he thought were **black- 
heads.” These nodules were painful at times, but usually caused 
no discomfort. Two years ago and agam one year ago he had 
slight attacks of arthritis of a very mild nature, which occurred 
in the wmter, did not keep him from work, and lasted but a few 
days. One year ago he had the last attack, which was fairly 
severe and kept him from work two weeks. The toes, ankles, 
and hands were mvolved in this attack Changes m the shape 
of the great toe jomts have been present smee about twelve 
years ago and began following the wearing of a tight pair of shoes 
Physical Eiamlnatioii. — ^The patient showed signs of second 
ary anemia due to hemorrhages from the gastnc ulcer Many 
small tophi from which sodium urate crystals were obtained 
Were present m the aundes of both ears. The heart was not 
o^darged The radial artenes were sderosed Blood-pressure 
was 138 mm systohe nnd 70 ram diastohc. The spine m the 
dorsal region was rigid and showed a marked kyphosis. The 
amaH jomts of the fingers and the great toe joints showed evi- 
dence of the changes of chronic arthritis 

Summary of Radiographic Findings — The bones of both 
ankle-jomts and tarsi showed bone atrophy, which was more 

101. 3 — 6l 
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marked m the left foot There was spur formatioii at the it 
sertions of both tendo achiUes, more marked on the left Pro- 
liferative changes in the bones of the left ankle-joint and tarsos 
were present 

Climcal Pathology — TJnne — ^Examinations showed a shght 
trace of albumm and a few hyahne casts Phthalein exaehoa 
was 12 per cent in two hours 

Blood — Hemoglobm was 35 per cent There were 2,208,000 
red cells and 4611 white cells per c mm The blood contained 
3 3 mgm of imc aad and 62 mgm of non-protein nitrogen per 
100 c c Sodium urate crystals were demonstrated m a tophus 
m the ear 

Case Vm —A S , Med No 10,638 White, female, box 
factory worker, aged thirty-nme Admitted to the Peter Bent 
Bngham Hospital March 6, 1919, and discharged improved 
May 1, 1919 

Diagnosis — Gout, chrome nephntis, hypertension, syph 
flitic aortitis, aortic insuffiaency, retroflexion of uterus, menor- 
rhagia 

The patient’s father died of cancer of the stomach There 
was no family history of gout or “rheumatism ” The patient 
^had been a moderate user of alcohohe dnnks Three months 
before admission to the hospital she had had mild “rheumahsm 
of the right shoulder-jomt For the past six years she had ha 
occasional attacks of mild dyspepsia She entered the hospital 
because of dyspnea on exertion, anorexia with occasional vomit 
mg, and dull pam over the sternum and m the right shoulder, 
and a severe leukorrhea 

Arthritic History — ^First attack of arthritis occurred m the 
wmt6r of 1914 (five years ago), and a second one m the wmter 
of 1918 In the mtenm between these attacks, which were 
severe, there occurred transient milder attacks of arthritis. 
Attack of 1914 Arthritis b^an on Sunday afternoon m both 
ankles and feet They were greatly swollen, reddened, ex- 
quisitely tender (weight of sheet could not be borne), and ex- 
traordinarily painful Withm a few days the feet were described 
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as becoming very dark in color This attack lasted two weeks 
and then began to subside The attack m 1917 resembled the 
first attack. It persisted for four weeks. Attack of 1918 
Arthritis was m both ankles and feet and in the left wnst, meta 
carpals, and metacarpophalangeal joints. It persisted for two 
weeks. Smce 1914 there had been attacks of arthritis of a few 
days’ duration which occurred a few tunes a year, Irre^iective 
oi the season These attacks began without known cause nod 
usually as a podagra. At tunes the ankles were also mvolved 
The affected jomt became much reddened, ahghtly swollen, there 
was sharp ahootmg pam, and exquisite tenderness (weight of 
bed sheet could not be borne) The jomts were extremely pam 
ful even when at complete rest. 

Phyekal Examination, — Small tophi, from which sodium 
urate crystals were obtained, were present m the auricles of the 
aars. The area of relative cardiac dulneas measured 13 5 cm 
to the left of the nudstemal hne. A blowing, diastolic murmur 
was heard ah over the sternum, with the pomt of manmum 
mtensity at the junction of the atemum and the fourth costal 
<=artilage. No peripheral signs of aortic insuffiaency were 
found The radial arterial wah was thickened, but not beaded 
Blood pressure was 218 mm. systohc and 134 diastolic. The 
metatarsophalangeal jomts of both great toes were moderately 
enlarged. 

Electrocardiogram —There was left ventricular preponder- 
ance and the P waves were mverted m Lead HL 

Summary of Radiographic Eindlnga. — There were focal areas 
of decreased density m the heads of the first metatarsal bones 

Clinical Pathology — Untie — ^Eight urme examinations were 
made. From a smnll trace to a trace of albiimm was found 
The sediment contamed a considerable number of leukocytes 
ond rarely a hyalme or cellular cast. Phthalein excretion on 
March 10th was 35 per cent., on April 9th, 25 per cent , and on 
April 22d, 35 per cent. The two-hour renal test showed noc 
tumal diuresis (770 c.c.) and low salt excretion (1 78 gm ) 

Blood — ^Hemoglohm was 80 per cent. The white cells varied 
from 7000 to 12,000 per rmm The red blood-cells and the 
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differential count of leukocytes were normal The blood uia 
mtrogen varied from 26 to 34 mgm per 100 c c Non piotem 
nitrogen was 35 to 46 mgm per 100 c c of blood The tmc 
aad content of the blood varied from 6 to 8 mgm per 100 cc. 

Cerebrospmal flmd showed 6 cells per cubic millimeter and 
no globuhn 

The Wassermann reaction m the blood-serum was stion^y 
positive, and m 2 c c of cerebrospmal fluid was n^bve. So- 
dium urate crystals were demonstrated m a tophus m the ear 
Progress — ^Durmg the first week m April the patient had a 
short attack of jiodagra, unaccompamed with fever From 
April ISth to 26th menorrhagia occurred The patient im 
proved symptomatically, and April 10th was free from subjective 
symptoms 

Case IX — M W S , Med No 6264 White male, sales- 
man, aged forty Admitted to the Peter Bent Bngham Hos- 
pital March 10, 1917, and discharged unproved April 25, 1917 
Diagnosis — Gout, chrome nephritis, hypertension, uremia 
(acute) , tumor m left testicle, congemtal heart lesion, (?)of patent 
ductus arteriosus 

The patient’s father died of pneumoma and the mother of 
caremoma of the uterus The patient entered the hospital m 
a senaicomatose condition due to acute uremia. He had used 
‘considerable” aJeohohe drmks for years He was a salesman. 
Dming the past five months he had had edema of the feet and 
es during the day and disappearing at mght Sixteen years 
^o he was refused life insurance because of “kidney trouble 
weral years ago he sustained trauma to the right testide, 
w ch began to enlarge three years ago, and lately has mcreased 
m size rapidly 

Arthritic History First attack occurred twenty-five years 
^o (at the age of sixteen) m the first phalangeal jomt of the index- 
, right hand The attack began dunng the day , 

onset was sudden, with very severe aching and continuous 
swellmg of the jomt, extreme tenderness, and scarlet 
red m color Pam prevented sleepmg Duration of acute stage 
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was five daySj and then the mflammation gradually substded 
Patent states attack was accompanied with much fever, but 
sweating not remembered Second attack occurred the foUow- 
mg year It was m the same jomt and of the same character 
as the first attack. Smce the first attack patient has had one 
to two each year up to the present time. Each attack has been 
characterized by extreme, constant pam, even at complete rest, 
great sweUmg of the affected joints, deep scarlet redness of the 
overlying skin, and smce the attacks became polyarticular there 
have been heavy sweats and always much fever The pam 
has been worse usually at night. The onset hns been either dur- 
ing the day or during the ni gh t The onset was with some pam 
on mobon m the jomt or joints which would be affected, and then 
within a few hours the inflamm ation was at its height. For the 
last twenty years the attacks had been polyarticular, affectin g 
the elbows, the wrists, the first phalangeal jomts of the left 
mdei finger, the knees, the ankles, the metatarsophalangeal jomts 
of both haUnces, and the first p halan geal jomts of both halluces. 
Attacks had been confined to the lower extremities or to the 
tipper extremibes, but had never occurred m both at the same 
Ihne. The arthntis began m some one of these jomts (no more 
frequently m one than m the other), and without subsiding m 
this joint others became severely affected after a few days 
Polyarticular attacks lasted from one to seven weeks 

Present Illness — ^The last attack began March 8, 1917, m 
the right wrist, and was of its usual seventy, however, by March 
11, 1917 On the mo rning of March 9, 1917, pabent suddenly 
httame unconsaous, his face became deeply reddened, his breath- 
log stertorous, and for about half an hour there was dome spasm 
of both arms At the end of this time the pabent became con- 
scious and all symptoms disappeared There was no memory of 
what had occurred by the pabenb His vision was blurred and 
patient was confused following the comatose condibon Withm 
an hour a second coma came on. In this the face reddened and 
the breathing became stertorous asdunng the first attack There 
'"■ere no spasms, but the pabent bit his tongue and thrashed 
about so that he had to be hdd in bed Rccoverv from coma 
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occurred about midnight of March 10^ 1917, in the Peter Bmt 
Bngham Hospital Patient was confused, with poor memory 
until March 12, 1917 Smce then patient has remained in as 
good physical and mental condition as previous to his present 
lUness 

Physical Examination — ^The patient was a well-noimslied 
man lyong m a stuporous condition. A small tophus was pres- 
ent m each ear from which sodium urate crystals were ohtamed 
The area of cardiac dulness measured 13 cm to the left m the 
fifth mterspace, and 4 cm to the right m the fourth interspace. 
A loud, rough systohc murmur was audible over the precordium, 
and of maximum mtensity along the left sternal margin and in 
the puhnomc area The heart’s action was regular The walls 
of the radial arteries were barel 3 ' palpable Blood-pressure was 
200 mm systohc and 100 mm diastohc There was some swell- 
mg of the right hand and wnst 

Chmcal Pathology • — Urine — Examinations of the unne ffom 
March 11th to April 10th showed a gieofic gravity varying fro® 
1 004 to 1 022, a heavy trace of albumin, numerous casts, and a 
vanable number of leukocytes, erythrocytes, and epithehal cells 
The specimens exarmned subsequently and up to April 254 
contamed less albumm Phthalem excretion for two hours was 
21 per cent on March 20th, 40 per cent on April 4th, and 30 
per cent, on April 16th 

Blood ^Hemoglobm was 95 per cent and white cells 24,600 
^r c.mm on March 10th White cells were 12,600 on March 
12th Urea mtrogen per 100 c c of blood was 27 mgm on 
March 10th, 49 mgm on March 12th, 31 mgm on March 27th, 
27 mgm on April 4th, and 29 mgm on April 18th Non-protein 
mtoogen was 45 mgm on March 2Sth On March lOth blood 
2 was 31 per cent Sodium urate crystals were demon 
strated m a tophus m the ear 

Basal metabohsm, determmed by mdirect calorimetry and 
calculated accordmg to the hnear formula of DuBois, was 88 
per cent 

■— Withm two weeks and a haK after admission to 
e ospita (March 27th) the patient had recovered from the 
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attack of uremia and gout. On a punn-free diet the amount of 
blood urea mtrogen had fallen considerably and the phthalem 
excretion had increased 

Case X— P A., Med No 10,814 White male, laborer, 
aged forty nme. Admitted to the Peter Bent Bngham Hos- 
pital April 4, 1919, and discharged recovered April 9, 1919 

Diagnosis — Gout. 

There was no history of gout or arthritis m the f amil y The 
patient drank about 3 gallons of wme a week 

Arthntic History — ^For the past seventeen or eighteen years 
attacks of arthritis m the metatarsophalangeal jomt of the 
nght great toe had occurred These attacks recurred once 
a year up to thirteen j ears ago Smce then there had been two 
attacks a year The last two attacks had started m the right 
hallux, and withm a few days the metatarsophalangeal jomt of 
the left great toe had also been Involved The attacks of 
arthritis were characterized bj sudden onset, much redness, with 
some swelling of the affected jomt, exquisite pam, and “tender- 
ness beyond descnption.” The pam was persistent and con 
stant even when at complete rest m bed Attacks occurred 
without relation to season and the onset at any time of day or 
night (Smce 1914 three attacks of intis had occurred Four 
months ago the left eye was mvolved ) The last attack began 
thirteen days before admission to the hospital The metatarso- 
phalangeal jomt of the nght great toe became swollen red, 
exquisitely tender, and violently painfuL The pam was krufe- 
hke fn character During the next three days the tarsus of the 
nght, then also of the left, foot, and of the left great toe jomt 
became similarly mvolved On the fourth day the left knee 
became shghtly swollen, and moderately tender and painfuL 
Intis of the nght eye had been present for two wreeks Attack 
had pracbcallj subsided at tune of admission to the hospital 

Physical Examinatioii. — ^Two small tophi were found m the 
auricle of the nght ear Sodium urate crystals were obtamed 
from them. The sclcnc of the nght ej e was markedly mjected 
The heart was not enlarged The radial arteries were not sde- 



984 


c W MCCLURE 


rosed Blood-pressure was 138 systolic and 86 diastolic There 
was some penarticular swellmg and redness about the meta 
taxsophalangeal jomt of the nght great toe The dors$ of both 

eet were slightly reddened Neither the toes nor the feet rrerc 
tender or painful 

Summary of Radiographic Fmdmgs —There were slight pro- 
erative changes and focal areas of decreased density in the 
head of the first metatarsal bone of the nght foot 

Climcal Pathology — ^The unne contamed a slight trace of 
albumm by the heat and acetic aad test A variable numba 
of hyalme, granular, and cellular casts were found on different 
oxammations Phthalem excretion was 38 per cent m two hours. 
The two-hour renal test” was essentially negative 

Blood ^Hemoglobm was 75 per cent On April 2 d the non 
protem mtrogen was 55 mgm per 100 c c of blood, while on 
April 6 th It had dropped to 42 mgm On April 6 th there were 
0 mgm of unc aad per 100 c.c of blood Sodium urate crystals 
were demonstrated m a tophus m the ear 


Case XI —f c H S , Med No 1083 White male, 
Tu!* fifty-rune Admitted to the Peter Bent Bngham 

DiapT 7 discharged improved April 25, 1914 

osis Gout, chrome myocarditis, auncular fibrillation 
history of gout or axthntis m the family The 
oiiantit-, ru ^ S^Ilon of whisky a month and a moderate 
Artliri^ ^ painter by occupation, 

the mpfDf ^ —In 1906 he had an attack of arthritis m 

character! of the right great toe It vras 
vent sleeping tenderness, and pam enough to 

1919 a CTV, I attack was three weeks m subsidmg la 

The latter an occurred, and again m February, 1914 

Present 

of "nervousness entered the hospital because 

nea on exertion ” palpitation, and much dysp- 

-Llie area of relative cardiac dulness 
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measured 14 an to the left and 4 cm to the right of the rmd- 
stemal line. There were no murmurs The hearths action was 
absolutely irregular An electrocardiogram showed auncular 
fibrillation. Blood pressure was 192 mm. systohc and 120 mm 
diastohc. The lower border of the hver extended 6 cm below 
the nght costal margm Its surface was smooth and the edge 
finn. The temperature reached a maximum of 100° F the first 
three days in the hospital It then fell to normal 

C lin ical Pathology — Urine — The unne examinations were 
normal except for a few hyalme anH granular casts found m one 
specimen, and an occasional red blood-cell m another Phtbalem 
eicretion was 61 per cent, m two hours 

Blood — ^Hemoglobm was 98 per cenL The white cells were 
6000 per c.mm In 100 c c, of blood 6 8 mgm of unc amd were 
found, Wassermann reaction in the blood serum was negative. 
Sodium urate crystals were demonstrated m a tophus m the 
ear 

Progress — On admission the metatarsophalangeal joint of 
the right great toe was bright red m color, hot, and tender on 
palpation. Motion caused considerable pain. Four days later 
(April 18th) the patient complained of pam in the affected jomt. 
It was still red, tender, and slightly swollen He was given 
1 5 gm. atrophan a day, and withm three days (April 21st) the 
attack had completely subsided 

Case Xn, — K., Med No 232 White male, teamster, 
afiM forty-eight. Admitted to the Peter Bent Bngham Hos- 
pital July 21, 1913, and discharged improved July 28, 1913 
diagnosis, — Gout (acute and chrome) 

There was no family history of gout, renal or cardio\Tiscular 
^^*®ases. The patient for many years had drunk 2 or 3 whiskies 
^ 2 to 3 beers a day 

Arthritic History — The first attack of arthntis occurred m 
1905 The metatarsophalangeal jomt of the left toe was af- 
fected It was swollen, reddened, and very painful The acute 
lasted two daj’s Smcc then he had had other attacks, in 
some of which the ankles had been in\'oK'cd For the previous 
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two years he had been free from attacks up until the spring ol 
1913 In this attack both feet were affected The attacbirac 
accompamed by malaise and anorexia The attack present on 
entering the hospital began four weeks before admission. Boti 
feet were involved The onset was sudden The feet became 
greatly swollen, deeply reddened, and the pain so acute h 
“could not cry ” The extreme seventy had subsided on ad 
mission All attacks had occurred during the wanner monthsd 
the year 

Physical Examination — ^Tophi were found m the aundes 
both ears The feet were much swollen, reddened, very tenda, 
and painful on passive motion Otherwise the physi ^ 
ammation was essentially negative The cardiovascular systaa 
w as normal Blood-pressure was 132 mm systohc and 90 nim- 
diastohc j 

Clmical Pathology — Unne —There were no abnormal tod- 

mgs in the unne 

Blood — ^Hemoglobm was 93 per cent White cells 
5000 per c mm Wassermann reaction on the blood-serum ^ 
negative Sodium urate orystals were demonstrated m a loP 
m the ear 

Progress — No fever was present By July 25th the rednes 
^ had disappeared from the feet There was no pain if the pah® 
kept qmet m bed By July 28th the arthntis in the feet 
j disappeared The patient was able to walk without (hsco e 
The treatment consisted of 1 5 gm of atophan per day an 
purm-free chet 

Case XTH— J j h, Med Nos 10,727, 10,966 
male, pamter, aged thirty-nme Admitted to the Peter 
Bngham Hospital March 24, 1919, and discharged recovered 
April 15, 1919 

Diagnosis — Gout 

The family history was negative for gout and the past medi 
cal history non-essential 

Arthritic History — Up to two years ago the patient ^ 
drunk much beer Smce then his habits had been good His 
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occupabon was that of a house-painter Seven jears ago he 
sustained a fracture of the skull which had left the patient in a 
somewhat dull mental condition Sue years ago he was ad- 
mitted to the Surgical Service of the Peter Bent Bngham Hos- 
pital because of arthritis of the left foot The record taken at 
that time showed the patient had had an attack of arthntis of 
nine weeks’ durabom The entire left foot and ankle were af 
fected On admission the left foot was shghtly swollen and 
cyanobc. There was much sw elling , discolorabon, and tender- 
ness of the left first metatarsophalangeal joint A bumon was 
present on the head of the metararsal bone of this jomt This 
end calluses on the balls of the feet were accredited with caus- 
ing the arthritis and the pain. A reseebon of the head of the 
hone was made, Smee the reseebon, up to the time of the pres- 
ent illness, the left great toe had been contmuahj somewhat 
tender and stiff In spite of his exposure to lead he had had no 
symptoms of poisoning 

Present nineBS. — ^Began seven days prior to admission, with 
stiffness of the right knee. The jomt did not swell and the 
symptoms subsided in a few days Two days later the left knee 
^>ecame “red, swollen, and sore as a boil ” Smee then up to 
the date of admission to the hospital the knee had grown worse 
The nght first great toe jomt also became painful on mobon and 
tender The pam m the knee and toe bad not been severe when 
the parts were at rest, but walking had been qmte painful 

The patient was able to walk to the hospital, a distance of 
uhnit three blocks, without aid 

Physical Examination. — The physical exammahon showed 
some sclerosis of the radial arterial wall The blood pressure 
^as 140 mm systohe nnH 70 mm diastohc. The heart was not 
®^srged A tophus, from which sodium urate crystals were 
obtained, was found m the aunde of the right car The left 
ioec was considerably swollen, contnmed flmd, was moderately 
tender, and fauly painful on mobon The nght first metatarso- 
phalangeal joint was slightly swollen, very tender, and moder- 
utely painful on mobon. > 

Summary of Radiographic Findings — ^Right foot In a 
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lateral view, the head of the first metatarsal bone was mottled 
as the results of focal areas of decreased bony density 

Cluucal Pathology — Unite — Six urme exanunatioiis showed 
no albumm, sugar, or pathologic formed elements Phthalon 
excretion for two hours was 39 per cent on March 25th and 30 
per cent on March 31st The 'Two-hour renal test” showed a 
shghtly high mght amount of unne (718 cc) and a tendency 
toward hyperpermeabihty m the 7 to 9 a m specimen 
Blood — Hemoglobm was 80 per cent White cells vaned 
from 6400 to 8800 per c mm Unc acid was 4 mgm. per 100 
c c of blood on March 24th and 6 mgm on April 7th The 
non-protem mtrogen was 40 mgm on March 24th and 36 mgni 
on April 7th Sodium urate crystals were demonstrated in a 
tophus m the ear 

Wassermann reaction on the blood-serum was negative 


Progress By April 1st the sweUmg of the knee had almost 
disappeared and the right great toe jomt appeared normal, 
but was shghtly tender on palpation On April 2d the patient 
was given a “standard nephritic diet” and comadently with 
this there occurred mcreased sweUmg of the right knee The 
jomt ached moderately severely, constantly, and even when at 
^ rest Under the use of 0 0005-gram doses of colchion the pam 
ce^ed By April 8th the knee had become normal agam fhi 
j ^'^sion the temperature was 100° F , but dropped to normal 
j withm twenty-four hours A nse to between 99° and 99 5 F 


^compamed the second attack of arthntis on April 3d to 7th 
, 28th the patient was readmitted to the hospital Since 

the previous discharge he had not been able to work Two days 
prior to the last admission he had had sharp pam m the right 
walkmg On the monung of admission he awoke to 
nnd the nght foot somewhat swollen and extremely painful On 
p yacal exammation there was shght swelling and redness of 

°^ter malleoh of the nght 
f , areas were markedly tender, and passive motion 

The temperature was 

eWed, 99° to 100° F After four days of the administra- 
tion of colchicm all symptoms had disappeared On May l3th 
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dull, aching pain and tenderness developed m the region of the 
left external malleolus. The temperature rose to 100° F After 
the administration of atophan for two days these symptoms 
disappeared. 


OEDERAL SDHMAST 

Etiology — A family history of probable gout was present In 
one case (VI) and of mild chrome “rheumatism” m a second 
case (lit) The history of considerable use of alcohohe dnnks 
was given m all but 3 cases ( ill, TV, and Vn) Exposure to 
lead was present m 2 cases (XII and Xlll ) All the patients 
were men except one. The age of onset was sixteen years m 
1 case, twenty-five years m 1, thirty-one to thirty-four years m 
5, forty to forty-six years m 3, and fifty-one to fifty-eight m 3 
In this senes the age madence accorded with that which is 
generally found, that is, m the great majority gout manifested 
Itself not earher than the third decade As is usually the case, 
the patients were mostly men — all but one m this senes All 
were whites except one negro Heredity played no rdle, excqit 
possibly in one case (VI) Both alcohol and lead are universally 
considered of etiologic importance The high madence of the 
use of alcohol m this senes of cases supports the view that it is 
on etiologic factor No symptoms of plumbism had developed 
m the 2 cases giving a history of exposure to lead 

Gouty Arthritis — ^The mitml attack of gouty arthntis was 
confined to the metatarsophalangeal jomt of the great toes m 
5 cases (VII, X, XI, XU, and Xm) The arthntis was poly- 
orticular in 8 of the cases In 3 of these the onset occurred m 
one jomt and quickly spread to others. In 5 cases the arthntfs 
was polyarticular from the start The jomts first affected m the 
initial attack m each case were both hip-jomts (Case I), the 
'^cist and fingers (Case II) , the great toe jomt (Case iil) , both 
ankle-joints (Case IV), both knees (Case V), the metatarso- 
phalangeal jomt of the fourth toe (Case VI) , the ankles and tarsi 
(Case Vm), and the metacarpophalangeal jomt of the mdex- 

%cr(C:aseIX) 

In 12 of the 13 cases attacks of polyarticular arthntis de- 
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veloped, m fact, the arthntis became more often poly- than mono- 
articular In these attacks the metatarsophalangeal joint of the 
great toe was not always affected The jomts mvolved m 
polyarticular attacks were the great toe jomts, 12 cases, the 
ankle-jomts, 11 cases, the tarsal jomts, 10 cases, the knee- 
jomts, 8 cases, the phalangeal jomts, 8 cases, the wnst-jomts, 

7 cases, the metacarpophalangeal jomts, 4 cases, shoulder jomts, 
2 cases, and the toe jomts (other than the great toes), 2 cases. 
Every jomt m the body, mcludmg the temporomandibular and 
the mtervertebral, had been affected m different attacks of 
arthritis m Case I In 1 case (XI) the arthritic attacks remained 
confined to the great toe jomt In another case (TV) the great 
toe jomt had never been affected 

The onset of the arthritis was sudden, and the symptoms 
reached their acme wnthm a few hours m 9 of the cases (I, > 

IV, VI-X, and XU) In 2 cases the acme was not reached until 

one to two days had elapsed (Cases 11 and V) The duration 
and seventy of the attacks were vanable, both m the same 
case and among the different cases Severely painful attacks 
were common to aU In such attacks the acute stages per 
sisted from a few days (Cases VI and Xn) to from five to t® 
weeks (Cases I, V, DC, XH) After the acute stages had suh 
sided complete recovery occurred m from a few days to a week 
> several cases milder attacks of arthntis occurred m the m 
■'tenm between severe ones Frequent jomt achmg or repeat 
arthntic attacks made life very imcomfortable for certam cases 
(see Cases I and ni) 

In certam cases, e g , I, H, and V, the arthntis would largely 
subside m one jomt, only to appear simultaneously m another 
In this respect it resembled the arthntis of acute rheumatic 
fever 

The acute attacks of arthntis were frequently accompanied 
by febrile reaction This was usually shght, but occasionally 
reached 102 or 103° F The number of white blood-ceUs either 
remamed normal or a mild leukocytosis occurred 

Defimte figures cannot be given for the number of recur- 
rences of the gouty arthntis It may be stated with accuracy 
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that attacks vaned, among the different cases, from a few up to 
probably twenty (Case I) 

The severer attacks of arthritis which occurred m the cases 
of this senes may be divided mto two classes (depending on the 
character of the pam), as follows 

1 In the first class the jomts were swollen, mtensely red 
dened, exquisitely tender, and eicruaatmgly painful even when 
at complete rest (see Cases I-Efl, VI-XlIJ) The appearance 
and symptoms often resembled an acute, suppurative arthntis 
The most marked feature was the seventy and constancy of the 
pam. Patients with this type of gout often became so accus- 
tomed to pam that m narraUng their medical histones they for- 
got to mention that feature of their disease. This type is the 
so-called acute regular gout 

2 The second and less common class differs from the first 
largdy in the character of the pain. In this class pam is present 
only on motion of the affected jomt (Cases IV and V) 

The arthntis may, also, be dinded mto a mono-articular 
type (Case XI) and a polyarticular type. In certam cases 
ohronic arthntis was a marked feature (Cases I-iU) 

The hterature on gout commonly states that arthritis m 
voKing the metatarsophalangeal jomt of the great toe is a most 
charactensbc feature of gout. In practical chmcal diagnosis it 
bas become the custom to consider gout whenei'er an arthritis 
of that jomt occurs \ study of the cases of this senes justifies 
that custom However m the cases of this senes gout affected 
other jomts almost as frequently ns it did that of the great toe. 
hn one case (TV) the latter had never been mvolvcd, and it was 
not always affected m the attacks of the other cases, as, for 
^^ample, m an attack occurring while Case H was under obsen a 
lion. For this reason gout should always be considered as a 
possible cause of every case of arthntis 

Tophi were present m the pmnic of the ears m every case of 
ihis senes They were also present on the fingers in 3 cases 
(Plate I) and about the elbow-joints m 1 case. 

Renal Function —In 6 cases of this senes in which the dm- 
ical diagnosis of nephntLs was not justifiable renal function was 
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studied The tests employed were phthalem excretion, feuita 
and non-protem mtrogen content of the blood, and the tro- 
hour renal test ” By means of these tests some disturbance m 
renal function was demonstrated m each case This demonstra 
tion of disturbed renal function m non-nephnUc gouty cases 
raises the question as to whether the reputed disturbances a 
metabohsm of the purms, espeaally unc aad, in ^ut occm 
Of these disturbances only one has been J 

deposition of sodium urate m the tissues (tophi) o 
contentions that metabohc disturbances occur in gout are ba^ 
(1) upon the phenomena of diminished excretion mto e 
of purm bodies, espeaaUy unc aad, and (2) tea 
upon the high unc acid content of the blood These Pheno^ 
may be adequately explamed as the result of unc aa “ P . 
mtrogen retention by the kidneys The most direc , 
not conclusive, evidence that the kidneys retam unc a 
been shown by the experiments of the author' and co-wor ^ 
In one set of experiments retention of unc aad m gout an 
non-gouty nephntis was demonstrated after the 
mjection of that substance Further evidence against 
ances in purm metabolism was the failure to demonstra e 
normahties m heat production, as shown by mdirect I 

■xafter the feedmg of foods nch m nucleins If disturb 

ction IS the cause of anomahes m the excretion of unc a^^ 
d other purm bodies m gout, then a vast hterature, w ^ 

'' has been built up on the assumption that such excretory 
omahes were the result of metabohc disturbances, is mcorr ^ 
However, the subject is such a vast one and the problems 
volved are so complex that it has not been unquestion 
proved that renal retention is the only factor concerned m 
duang a high unc aad content of the blood and low unc a ^ 
and purm-mtrogen urmary exaction It should be stated ® 
all methods for quantitatmg purm-mtrogen m the unne 
maccurate , 

Unc Acid — Studies on the unc aad content of the blood an 
the exaction of unc aad mto the unne have been made m 
but 1 case of this senes (No XH) The reports on such estuna 
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tons made in the blood previous to the recent work of Fohn’ 
are open to senous question as to their accuracy This is be- 
cause Fohn reported certain errors in his ongiiml method shortly 
after its pnbUcation. But m spite of this report, his original 
method and modifications of it have been rather widely used 
The exact status of the results obtamed by the ongmal Fohn 
method and Its modificatioiis is not established This can 
only be accomplished by comparing such results with those 
obtamed by the recent method of Fohn.* In as far as this has 
been done the results obtained have been fuUy comparable 
from a climcal standpoint By iislTig Folm’s methods it has 
been found, m cases of tbis senes, that unc aad m the blood 
m gout remains persistently at a bigb figure The maximum 
figure for the normal amount of unc aad m the blood probably 
rarely exceeds 3 rngm per 100 c.a 

Judging from the findings m this senes of cases the estima 
tion of the quantity of unc aad m the blood is of value m 
the diagnosis of gout. However, it is claimed’ that unc add 
is increased In the blood m the inapient stages of the ordinary 
types of chrome nqihntis But the methods used m ail the 
trork from which this deduction is drawn are subject to the 
error of givmg results which at times are too high There- 
fore, whether or not the deduction is justified remains an open 
question. Nevertheless, until the question is settled the drag 
Koslic value of a high figure for unc acid tn the blood ir less than 
that of a low figure, a low figure is very strong evtdetwe against 
gout In this connection it should be stated that low figures 
have been reported m gout, but not with the new Fohn method 
The methods that were used were subject to technical and cer- 
tam chemical difficulties which could readily lead to error In 
interpreting the findings of an mcreased amount of unc aad in 
the blood those conditions other than gout m which this is 
known to occur must be considered They are nephntis, arte- 
rial hypertension, certam acute and chrome types of non-gouty 
arthritis, chrome lead poisoning, leukemia, mahgnancy, acute 
infections, especially lobar pneumoma. 

The accuracy of methods for the determination of unc add 

%Ol- J— 63 
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m the urine are better estabhshed than those in the blood The 
studies of the autlior and other workers have shown that m gout 
there is an abnormally small excretion of unc aad m the uime 
after the intravenous mjection of unc aad or after feeding sub- 
stances nch m nudem Similar findmgs occur not infrequently 
in non-gouty persons For this reason the data ollatnd Jroa 
sttidtes of the excretion of unc acid tn the untie are not ckr 
acicnshc enough of gout to be of sufficient diagnostic whe lo 
warrant the large amount of work and time necessary to carry 
them out 

Radiographic studies m gout are of mterest Careful studies* 
of the plates of the hands and feet were made in Cases I-VT, 
Vnij X, and XTTT of this senes The changes found may be 
divided mto the four foUowmg groups, which more or less over 
lap each other 

1 The focal areas of decreased density may be the onl} 
changes found These changes are usually most pronounced m 
the heads of the metacarpal or metatarsal bones 

2 Besides the focal changes just mentioned, very slight 
hppmg at the margins of the articular surfaces of the bones 
entenng mto the first metatarsophalangeal joint occurs 

3 In addition to the changes noted above, there usually 
^ occurs either a vanable degree of atrophy of all the bones of the 

' A ^ Diember or of only the bones of an mvolved joint 
c / In addition to all the above changes narrowing of certain 

^omt spaces with marked prohferative and atrophic changes 
/ occur 


striking pecuhanty of the arthritis is that only certain 
J m s am affected, while others r emain normal or nearly normal 
secon characteristic is that m almost every case where there 
e m^ ed changes m a jomt the bones entenng into its forma- 
tion show atrophy This atrophy may be limited to these 
es or It may be generalized m the member affected The 
•J-, 3-trophy , when present, is somewhat problematic 

may e ue, m part, to the pressure of the large tophaceous 
nfF ®°iii3 cases, or it may be the result of lack of use of the 
affected members, the so-called atrophy of disuse A third 
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^ ctaracterisbc is that m the cases m which arthntic changes are 
4 present one or both metatarsophalangeal joints of the great toes 
, are involved m the pathologic changes 

Halim valgus occurs m some of these cases and may explain 
the arthritic bony changes. In other cases no cause except that 
of an arthritis due to gout is evident It should be emphasmed 
that this region of the foot is subject to more or less trauma, but 
the rhle it plays m producing chrome arthnbe changes cannot be 
ascertamed A striking feature of the arthnbs m the cases 
showing the most marked bony changes is the almost mvanable 
sjaimetry in the two hands or feet of the bones and jomts af 
fected No relation is ordinarily found to exist between the 
length of bme m which gouty symptoms have been present 
and the extent of bony changes found m the radiograms. The 
cyst like areas sometimes found m radiograms of the bones of 
gonty pabents (Plate 2) are considered to be especially charac 
terisUc of gout Strangeways,* McCarty, and the author* have 
shown that types of arthnbs occur in pabents who clinically 
are not gouty, but m whom the radiographic changes exactly 
resemble those found m goub For this reason there are no 
* ray findings which are diagnostic of goub In fact, and con 
trary to general belief, x-ray itttdia are of very lUUe value as an 
Old in making the diagnosis of gout Negabve findmgs are of 
more importance as an aid m ruling out gout than are posibve 
^tidings m confirming that dm gnnsis 

Irregular Goub — There is a large collection of manifestabons 
which are commonly stated to be the result of gout or a gouty 
’^rathesis. These manifestabons vary all the wav from flatulence 
to artenosderosis and from ecsema to chronic myocardihs 
They occur m the gouty and m those of gouty parentage. Some 
of them, as arteriosclerosis and chrome nephritis, are com- 
monly observed in gouty persons In this conneebon a case 
reported by Christian' is of mterest The jiabont had been 
studied for chronic nephnbs a considerable bme prior to the 
®rst attack of podagra. Since no tophi were demonstrable. It 
oannot be posibvely stated that the case was one of goub How- 
mar, It serves as a possible example of so-called nephnbc gout 
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m which nephntas precedes the attacks of arthritis Chiomc 
nephritis was present in 4 of the cases of this senes (TV, VH, 
Vlii, and IX) Of the remaining cases, renal function ivjs 
found to be abnormal m the 6 patients m whom it was studied 
Artenosderosis and chrome myocarditis were also rather com- 
monly found These findmgs suggest the possibflity that the 
manifold manifestations of irregular gout are of a true gouty 
nature However, the manifestations of irregular gout occur m 
non-gouty persons and persons without gouty parentage This 
renders the existence of the gouty nature of such manifestations 
questionable For this reason there are a certain number of ns 
who hmit the chmeal entity of gout to a few charactenstic 
symptoms, t e , tophi and arthntic manifestations as represented 

by the cases of the senes here reported None of us will deny 
that manifestations other than these are due to gout We 
simply admit that we do not know whether they are or are 
not 

Diagnosis of Gout —The different types of arthntis which 
correspond to the typical climcaJ type-forms are not parUcularly 
difficult to diagnose In actual practice, however, a type-form 
presents more or less of an admixture of other type-forms, so 
in a given case it is often difficult or impossible to make a defi 
mte diagnosis There are occasional types of arthntis m which 
'he pam and tenderness resemble that of acute (regular) gouh 
at which for cluucal reasons are not considered to be gouty 
I such cases the patient is under thirty years of age, or the blood 
unc aad is not mcreased, or the inflammation jumps from joml 
to jomt, as is common m acute rheumatic fever Such cases 
may possibly be gout, but this cannot be positively proved m 
the absence of tophi Rarely one sees a type of acute arthntis 
exactly resembling that of gout The arthntis is limited to 
some one jomt m the first left metacarpophalangeal jomt m 
one of our cases m which the blood unc aad was not mcreased 
—and subsides after a few to a number of hours The attacks 
do not recur These types of apparently non-gouty arthntis 
make it wise to refuse to diagnose gout positively m the abseace 
of tophi, although all other symptoms of that disease are pres- 
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«nL But m some such cases it is highly probable that the diag- 
nosia of gout is correct. 

The rules for mating a diagnosis of gout in this clinic are as 
follows 

1 A fostitve dtagnosts of gout can only be made when tophi 
ore demonstrated from which sodium urate crystals are obtained 
This was accomplished m all the cases of the senes here reported 

2 A highly probable diagnosis can be made when repeated 
attacks of acute regular gouty arthntis occur and are associated 
With a unc aad value of more than 3 mgm per 100 c.c. of blood 
These condihons were f ulfill ed m 11 of the cases reported m this 
senes. 

Treatment — Many observers claim a connection exists be- 
tween diet and the onset of attacks of gouty arthntis In the 
few cases m which 1 have had the opportunity to test this, diet 
seemed to play no rfile. But because unc aad is usually not 
properly exacted by gouty persons it seems wise to limit the 
nuclem mtake. This is done by excluding foods from the diet 
wMch are rich m nudems. In the avaage case without demon 
*trable nephntia meats, such as beef, mutton, fish, and chicken, 
we allowable m moderate amounts When nephntis is present 
the protem mtake wDl be largely governed by the urea mtrogen 
content of the blood 

Regular habits of eating nnd sleeping, togetha with a large 
amount of outdoor exercise, nnd especially the latta, are very 
beneficial 

Pabents should be taught the use of some preparabon of 
colchicum In true gout an active preparabon of this drug acts 
as a specific. Colchicum bears the same relabon to the therapy 
of gout that digitnln does to myocardial conditions. There is, 
therefore, no point m discussmg other antigout remedies. Three 
of the pabents reported in this senes are able to keep themselves 
fauly comfortable and free from severe attacks by the timely 
oae of colchicum, whaeas formerlj them existence was misa- 
able. Whenever an attack begins, 0 0006 gm of colchicum is 
taken every four hours until the pain is relieved 
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TWO CASES WITH CHROMIC GASTRO-IMTESTINAL 

SYMPTOMS COMMENTS ON THE USE OF TRANS- 
FUSION m PERNICIOUS ANEMIA 

1 Case of PerniaotiB Anemia Confused at First with Peptic 
Ulcer 

The Dlfferentlil DUgnosli of the Casa. Example of How Roentgen Ray 
^ tii ilnsri ona May Be Misleading Comments on the Tongne and Taste in 
Pemldous Anemia, the Gastric Analysis, the Loss of Wei^t In this Disease, 
Its Gsatro-intcstlnal Symptoms and Some of Those Referable to the Central 
Kervons System. 

2 The Use of Transfusion in Perrudons Anemia 

3 Case of Chronic Intestinal Indigestion. 

The Importance of the Stool Examination. The Treatment 

I AM going to show you today 2 patients, both of whom are 
slightly pale, and have a history of gastro-mtestinal symptoms 
of a rather long duration. 

CASE I 

The first patient is a mamed man of forty three j ears His 
^occupation is that of clerk 

Family history is negative. 

Past history is negative except for the fact that he has had 
intenmttent headaches for many years, which have been re- 
“otlj reheved by eyeglasses 

Habits are entirely normal 

Present Illness — ^When the patient was first seen in the 
Out pabent Department two we^ ago he gave the folio wmg 
•“Story of his present illness Fifteen years ago he first began to 
•“"e a sense of heavmess m the upper abdomen which occurred 
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particularly after his meals This would be followed by bddi- 
mg of gas and sometimes by regurgitation of food, which com- 
pletely reheved him These symptoms have contmued more or 
less constantly ever smce, becommg definitely worse m the past 
three years, but they have never been severe enough to cause 
him to stop work With these symptoms he has occasionally 
had dizzy spells About a year ago he began having pam m the 
region of the umbihcus, which has persisted and inaeased to 
date This pam has not been sharply localized It consists of 
a dull ache which appears an hour after he has eaten and lasts 
untd about an hour before the next meal It has been temporal 
ily reheved by soda and by food He has not been free of this 
pam for more than a day at a time 

Smce he has had the dull pam m his abdomen he has lost his 
appetite and lost his taste for food A great deal of the tnno 
durmg the past year his throat and mouth have been sore. This 
has been severe enough to sometimes bnng tears to his eyes, 
particularly if he takes acid food There has occasionally been 
nausea and he has voimted twice The vomitus has not con 
tamed any dark maternal or bright blood 

The bowels have always moved regularly once or twice a 
day The stools have never been hght m color, and never 
tarry There has been no jaundice 

His best weight was 155 poimds fifteen years ago, while a 
’ year ago he weighed 137 pounds, and at the present tune 123 
pounds 

The only other symptoms that the patient has had are those 
referable to the orculatory ^stem About two months agO)^ 
following rather severe exercise, be had an attack of shortness 
of breath accompanied by a non-radiatmg, duU, precordial pam, 
with palpitation of the heart Smce then he has experienced 
shght shortness of breath on exertion 

The physical e xamina tion made at that tune showed a well 
developed and nourished man with his mucous membranes 
appearmg shghtly pale and his scleras clear There was no note 
made concemmg his tongue His eyes, ears, nose, lymph' 
nodes, throat, tonsils, and limgs were found negative 
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iiliper teeth were false and about the lower teeth there was some 
pyorrhea. The heart was not enlarged and it was not found 
abnormal The systohc blood pressure was 120 and the diastohc 
80 The abdomen was found entirely negative and no organs 
or masses were felt. The gemtals, reflexes, and extremities were 
negative The unne was negative. The hemoglobm was 90 
per cent, by Tallqvist’s method No further blood studies were 
made. 


On account of the history this patient gave, taken together 
tnth the rather negative physical examination, it was thought 
that he had peptic ulcer with hyperaadity On this account 
a hoentgen ray examination was made of the gastro-mtestinal 
tract, which was reported as follows 

The stomach shows a small but rather defimte prepyloric 
hhlng defect and irregulanty, no residue, sphmcter irregular 
^e first portion of the duodenum appears to fill normally 
Heum was normal m appearance. Banum occurred m the 
splemc flexure m six hours, and the cecum normally filled, being 
Perfectly movable and not tender The appendix was not seen 
and not tender The colon was normal m appearance. There 
ta probably a pathologic process m the lower portion of the 
aatrum. It has some of the features of either ulcer or mahg- 
nancy ” 

Opportunity for another Roentgen ray examination was 
•shed for by the roentgenologist and was made The rqxirt on 
ibis was that the appearance was the same as before and was 
eempatible with either mduration from ulcer or a malignant 
process 

The report of these Roentgen my examinations substantiated 
ihe behef of the climdans that the pauent probably had a 
peptic ulcer 

The patient now, after a two weeks’ Inters nl since he was 
fi«t seen m the Out patient Deportment, has been nilinllte<l to 
the hospital wards for further study Upon ndmhnlon In lb. 

the hisloTy ^va5 gone over VLT> CArefulI>t nin * 

to be as gii-en.^ccpt for the following Innio.lanl 
brg his gastric symptoms, sore nloiiHb nn.l o"'' " 
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pam m the abdomen of a year’s duration has not heeu as defimle 
m character as previously stated The facts are that m tit 
past three years the belching of gas has been associated with a 
good deal of abdommal discomfort that came on without defi- 
mte relation to meals, while m the past year he has had a dufl 
ache m the upper half of his abdomen that has occuned at no 
regular tune of day, accompamed by some bloating and sore- 
ness Food has not reheved this and soda rather seldom. 


We may thus see that the history suggestmg peptic ulcer is 
not as clear cut as it was beheved to be This, as well as the 
remarks below, serve to emphasize the fact that one must be 
extremely careful m obtaimng the history of a patient, and 
particularly so when the symptoms are referable to the gastro- 
mtestmal tract, because often the correct diagnosis of gastro- 
mtestmal disease depends m a very large measure on the history 
Further mquiry regarding his sore mouth gave the foUomng 
information He knows that he expenenced a sore tongue at 
least three years ago However, it did not become particular!) 
bothersome until a year ago Dunng the past year the sore- 
ness of his tongue has occurred penochcally for days at a tune, 
bemg practicaUy free of it for penods of days and sometime 
weeks This soreness has particularly occurred at the tip and 
^^ges of the tongue With the soreness of his tongue he usually 
’ '”5 had soreness about his whole mouth Sometimes it has 
' so sore that if he took aad foods he would cry out with 
pam He also tells us that his taste has been lost to such an 
extent that he can only tell whether the food is definitely sweet 
or defimtely soiu Tests have shown that he has a distinct 
dumnution of his sense of taste With the loss of his sense of 


taste he has also lost his appetite 

The complete physical examination m the wards has re- 
vealed nothing different from what was noted m the Out-patient 
epartment except that his tongue appears smooth and shmy 
mid the papillae are much less promment than normal The 
tongue is somewhat meaty on appearance and superficial ulcera 
tion IS evident on the tip and edge, while occasionally tiny 
vesicles appear about the tip 
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The following laboratory esaminations have been negative 
—the urine, stool, and Wassennann reaction on the blood 

With this history of recurring soreness of the tongue the 
most important laboratory examination that can be made is 
that of the blood This is because the tongue symptoms that 
this individual presents are typical of pemiaous anemia, and 
very rarely do penodic tongue symptoms of this nature occur m 
other conditions. It is quite typical for this disturbance to be 
particularly confined to the anterior half of the tongue. The 
appearance of his tongue is also typical, namely, the raw, red, 
t>oefy appearance and the superficial denudation of epithehum, 
as well as its atrophic appearance. When the tongue is not 
painful, commonly one will see m cases of pemiaous anemia 
ll>At It appears simply atrophic, flabby, shiny, and smooth 
One should not forget that m fully 4S per cent, of the cases of 
pemiaous anemia the patient will have subjective disagreeable 
s^aations referable to the tongue and mouth some time during 
tie course of the disease, and more commonly relatively early 
than late. 

It 13 easy to forget that tongue symptoms of this nature 
occur m pemiaous anemia, and not infrequently mdrviduals 
^th this disease will have other symptoms that are more prom- 
inent, and they will forget to mention that they have or have 
had tongue symptoms, so that when one suspects this disease 
^esUons should be nskpH directly referable to the condition of 
the tongue and mouth A history of a recurring sore tongue 
alone should give a most nnportant due to the diagnosis 

The loss of taste that this patient has appears to be at least 
P^rtiallj, flue to atrophy of the taste papillte, and this state of 
nflaiTB too, though imusual, seems to be of not a verj rare oc 
m permaous anemia. 

^th the suspidon of permaous anemia as the diagnosis of 
^ individual’s disease let me tell you what the examination of 
his blood show s 

The hcmoglobm, determmed b> the Palmer method, is 85 
per cent The red count is 2,660,000 The color index is thus 
'listinctly high The red cells show a definite and distinct gen 
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eral macroc 3 rtosis and the cells take the stain deeply Tley 
are commonly oval in shape, and though variation in shape oc 
curs, It IS not at all marked A considerable variation in sae 
is evident, but this is also not marked, a feature being that a 
few true microcytes occur, though the vast majonty of the cdb 
are larger than normal Polychromatophiha occasionally oc 
curs Stipphng, blasts, and other abnonnahties are not present 
The reticulated red cells, which are young red cells, are per 
cent 

The white count is 5600 The differential count is 
Polynuclear neutrophils, 67 per cent 

Polynuclear eosmophfls, 3 “ 

Lymphocytes, 27 “ 

Large mononuclears, _3 “ 

100 

The white cells are of normal types 

The blood-platelets are defimtely but shghtly duxunished 
From this blood examination you may see that we have a 
blood-picture that is typical of permaous anemia, namely) a 
high color mdex, a general macrocytosis with the presence o 
microcytes, diminish ed platelets, with non-elevation of the white 
count 

It IS to be learned from this blood examination that a routine 
j ' I in of the hemoglobm alone may not lead to a further 
y exammation of the blood One of the things that may surprise 
you is the fact that this patient looks but shghtly pale and has 
been constantly at work, yet his red count is but 2 , 660,000 
You, however, should not forget that there is no other disease 
than permaous anemia which so often reduces the erythrocytes 
below 2,500,000, and that frequently the count will reach such 
a level m this disease before the mdividual feels sick enough 
to consult a physician Thus a patient with anemia feels well 
more m proportion to the percentage of his hemoglobm than m 
proportion to the number of his red cells 

Cases of permaous anemia commonly appear yellowish, hut 
this patient does not appear yellow, though, with his slight pallor, 
he does appear a trifle sallow The yeUow color that permaous 
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anemia patients have is dependent upon an abnormal amount of 
Wood destruction, but such a color may not be at all evident 
when abnormal blood destruction is occurring Abnormal blood 
destruction is one of the features of p>emiQous anemia* The 
other feature of the blood is the abnormal blood formation. 

I will not discuss with you the tests for blood destruction, 
but they show that this patient has a defimte abnormal mcrease 
of blood destruction. 

The fact that this patient presents the tongue symptoms so 
characteristic of permaous anemia ntirf hag a blood picture 
characteristic of this disease, but not wholly diagnostic of it, 
tfiben together with the fact that he has evidence of blood de- 
practically makes the diagnosis of permaous anemia. 
If this 13 the case, how are we to explain the Roentgen ray find - 
of ulcer or malignancy? Further Roentgen ray studies 
were made, with the following report based on two more ex- 
*^iWnations “The stomach shows no filling defect. Sevetal 
P^Istaltic waves appeared to pass completely over the antrum 
The sphincter was not defimtely made out. The duodenum 
normaL No defimte lesion was found ” 

Wc now have a contradictory report from the former reports, 
but Dr Holmes tells us that the first Roentgen ray findings may 
have been due to improper judgment or may be e2q)lauied by 
of the p>lorus, and that it is not necessary to presume 
that a lesion is present by such a finding alone. He feels that 
the last examinations have been more satisfactory than the first, 
^ represent much more probably the actual state of affairs 
% this Roentgen ray examination we have removed some of 
the evidence of ulcer that we previously had, while b> reviewing 
the history, which is entirely consistent with penudous anemia, 
and taking into consideration the pBlient*s tongue 8>Tnptoms and 
the blood eiaminabons, a diagnosis of ulcer becomes ver> un 
and impossible unless two diagnoses are made, so 
that the diagnosis of permaous anemia is cstabhshed We have 
oot as yet discussed why a diagnosis of mahgnant disease of the 
Womadi may not be made, but I will take that up later 

The varying Roentgen ra> reports serve to emphasize the 
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well-known important fact that a diagnosis should not be made 
from the Roentgen ray exammation alone, and one must be 
carefnl to not be led astray by a Roentgen ray report, as pei 
haps occurred m this case 

Before it was possible to study the gastro-intestmal tract 
by means of the Roentgen ray a great deal was learned from the 
study of the gastnc contents, but today this method of studying 
gastro-mtestmal cases is frequently neglected owing to the be- 
hef by some that the Roentgen ray will give all the information 
desired This method of studying the condition of the stomach 
should not be neglected, and m this case it gives us important 
information The gastnc analysis was found to be as follows 
Fastmg contents 10 c c of bile-colored watery material 
Free hydrochlonc aad absent 
Total acidity 0 1 c c decanormal sochum hydrate. 
Microscopically no abnormahties noted 
The test for occult blood was negative 
Test-meal — 25 c c of normal-appeanng maternal 
Free hydrochlonc aad absent 
Total aachty 0 5 c c of decmormal sodium hydrate. 

These tests show that there is an absence of free hydrocddcinc 
aad m the stomach and that the total aadity is very low 
These are unusual findmgs with ulcer of the stomach, which 
’ m is commonly assoaated with an maeased amount of 
d 

Thus we have one more bit of information that leads away 
from a diagnosis of ulcer and a bit of information that should 
lead toward the diagnosis of permaous anemia This is be* 
^use it IS qmte ciharactenstic for cases of permaous anemia to 
have achlorhydna and often achyha This feature remains 
present whether the mdividual is m a state of remission or re- 
apse, and it may be one of the first mchcations of the disease 
at will be foimd It apparently may be present for some 
years before any defimte anemia or any clear-cut blood changes 
are observed Cases not showung achlorhydria should be diag- 
nos^ cautiously as cmses of permaous anemia, because prac- 
tically aU cases of permaous anemia exhibit this feature When 
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a diagnosis of gastnc caicinoma is suspected the absence of free 
hydrochlonc aad is coiroborative evidence of this condition, as 
it 13 when pernicious anemia is suspected, but this finding is 
only present in a moderate number of cases of carcmoma, 
while it IS rare to find the aad present m cases of pemiaous 
anemia. 

A farther test has been done by Dr Loeb on the stomach 
contents of this patient This is the Wolff Junghans’ test 
This test consists of talnng the fasting contents free from hydro 
chlonc aad and blood and miTing it thoroughly with distilled 
water, from which ddutions of from t to 10 to 1 to 400 are pre- 
pared To these solutions, which are first filtered, are added 
2 drops of Wolff Junghans’ reagent * This reagent permits 
albninm rings to form When they occur only m the lower 
dilntions, it ^ipears to mdicate that the achlorhydria is bemgn 
rather than the result of malignancy, while when albumm rings 
we present in the much higher dilntions (1 to 200) mal ig na n t 
disease is very probable but not certamly present. 

This test apphed to this patient’s stomach contents showed 
that the albumm rings occurred in no greater dilution than 1 
to 80 Thus this test, which is not infallible, strongly favors the 
dfagnosis of bemgn achylia m this case, rather than one assocmted 
with malignancy 

You will recall that this patient has eipenenced a loss of 32 
pounds m fifteen years and 14 pounds m the past year Some of 
this loss of weight may be explained bv the fact that he has had 
s diminished food intake, and we learn, upon questiomng him 
rather closely, that with his poor appetite the total amount that 
he has taken has been distmctly less than he is accustomed to 

A pomt that I wish to emphasize to vou is that cases of per- 
nicious anemia do lose weight and do so not uncommonly, and 
list some, though not all, of the loss is dependent upon the 
*®l^ng of too httle food I wish to emphasize this because of 
the fact that it is mcorrectly commonly said that loss of weight 
scrvta as a cniaal pomt in distinguishing pemiaous anemia 
from gastnc cancer In about 40 per cent of the cases of per- 
*Jour Amer Med Atsoc. 1915 ^’ol II p 836. 
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maous anemia a considerable loss of weight occurs It may oc 
cur with relapses, to be regained m remissions, but vanationsm 
weight are not by any means parallel to the red count 
You have probably heard that the blood-picture of permaom 
anemia may occur with carcinoma of the stomach, and you may 
perhaps wonder why this case is not one of this disease It c 
true, of course, that carcmoma of the stomach commonly gire 
rise to a simple chrome anemia of the so-called secondary type, 
and tbig may be a very severe grade, while rarely the blood 
picture seen with carcmoma of the stomach at a time when thae 
is a marked reduction of both the hemoglobm and the red count 
may give a starthng resemblance to that seen m pemiaous 
anemia, but not when the hemoglobm is as high as m the case 
before you If one carefully scrutinizes the blood-picture in 
these uncommon instances, it will usually be found to diffa 
from that ordinarily seen m permaous anemia, though rarely 
it may be difficult to do so In such instances tests for blood 
destruction are valuable because they will show considerable 
mcreased destruction with permaous anemia, and appareiitly 
will not be significantly abnormal with cancer 

Thus the blood-picture this patient presents, taken together 
with the level of hemoglobm and red count and the presence o 
abnormal blood destruction, is not what occurs with cancer 
^ the stomach Also the tongue symptoms which this patient 
do not occur with cancer, while from the physical examina 
jn there is no evidence of a gastric lesion, nor is there from the 
Roentgen ray examination. Likewise, the absence of occult 
blood m the stools or stomach contents as well as the Wolff" 


Junghans’ test is against mahgnancy From the history alone 
you might suspect mahgnant disease begmmng at the tune the 
gastric symptoms mcreased about a year ago, but all the gastric 
symptoms cannot be explamed by this cause, owmg to their 
long duration We thus have no evidence of mahgnancy and 
plenty of evidence for the diagnosis of permaous anemia. 

In relation to the diagnosis of permaous anerma I have not 
as yet commented on the rather long history of gastric symptoms 
that this patient has had, and I will do so now The gastnc 
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symptoms that this patient has had are entirely like those that 
many cases of pemiaous anemia have In fact, practically 
every case of pemiaonB anemia hna symptoms referable to the 
stomach or intestines at some time m the course of his disease 
These symptoms would appear to be dependent upon, m some 
Distances, actual atrophy of the mucosa, while simple atony 
dependent upon diminiahed blood-supply may be the cause m 
others. In still others they may be dependent upon improper 
secretion of the gaatro-mtestmal jmces, while not infrequently 
the cause is not clear 

The symptoms occurring m permmous nnemm that are re- 
ferable to the stomach and intestmes are loss of appetite, nausea, 
vomiting, and diarrhea, pmroxysms of which are more or less 
pronunent. At times there is diarrhea alternating with con- 
stipation, while m some instances constipation alone is pronunent 
Indefinite abdommal pain, with a sense of fulness, pressure, and 
distention, not infrequently assoaated with the passage of an 
ocesstve amount of gas and putrefactive stools, commonly 
It 13 not at all uncommon to see penodiaty of the 
gastro-mtestinal symptoms similar to the penodiaty of the 
tongue symptoms, so that penods of good digestion will alternate 
tvith penods of bad The penods of bad digestion do not neces- 
®nrily comdde with a falling red count, the hemoglobin per- 
*^tage or the degree of mcreased red cell destruction, though 
they are more apt to occur when the former is lower and the 
latter greater It does seem that such symptoms are frequently 
■elated to the blood volume They appear to be severer when 
the volume is less, and with their maease the volume diminishes 
atill more, and until the volume is maeased either by nature in 
aome manner or by artifiaal means the symptoms persist. 

Cases of permdous anemia having a history of gastro- 
hdestmal disturbances for some years, even as long as twenty- 
hve years, before they become defimtely pale, are not unusual, 
““al are commonly not diagnosed until the anemia becomes 
®ast evident Such cases may take on features that suggest 
Ofganic gastnc or mtestmal disease. There are some cases of 
Parnidous anerma that have attacks of sharp epigastric pam 
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severe enough to double the patient up, assoaated mti vomit 
mg Attacks of this nature may resemble the gastnc crias of 
tabes dorsahs, and some such attacks may resemble them dosdy, 
because they are due to a similar cause, namely, degeneration of 
the central nervous system 

Cases bavmg relatively httle anemia and promment, rathn 
long'Standmg gastro-mtestmal symptoms are commonly diag- 
nosed — as was this patient — some type of chrome pnmar} gas- 
tro-intestmal disorder Such cases have been operated on for 
chrome appendiatis, duodenal ulcer, etc , and the surgeon has 
been disappomted m not findmg any defimte pathology hi 
some such cases the blood-picture is not clear cut and demands 
careful, enbeal study, but the correct diagnosis can be made if 
the case, as a whole, is carefully studied One should thus not 
forget that m the differential diagnosis of chrome gastro-mtes- 
tmal disease permoous anemia is to be always thought of, and 
that though the symptoms may be periodic m nature, there 
often will be a history of contmuous gastro-mtestmal symptoms 
with or without temporary mcrease m the symptoms, which 
temporary mcrease may be at tunes of a severe tj'pe 

The dyspnea and palpitation that this patient has com 
^ plumed of is readily explamed by the anemia Such sympto^ 
■will occur from anerma of any type because of a diminish 
, > >unt of hemoglobm available for carrying an oxygen supply 
^ fully suffiaent for the needs of the body 

In this connection one should not forget that symptoms re- 
ferable to the circulatory apparatus are sometimes the first ones 
of which a patient with pernicious anemia complains When 
such IS the case, other features of the disease will be present 
looked for, though not uncommonly one finds that the diagnosis 
of primary cardiac disease has been made 

The heart of permaous anemia patients shows fatty degenera- 
tion and presents a tiger-hly-bke appearance Actual cardiac 
ypertrophy of a considerable degree sometimes occurs m this 
disease The physical signs that these hearts present are those 
of myocardial weakness Besides systohe murmurs assoaated 
with the aneima and dilatation of the mitral valve, diastohc 
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mumuTE may occur, dependent upon the dilatation of the aortic 
valve. 

In summary, it may be said that we can account for all of the 
abnormahhes noted m this case by the diagnosis of permaous 
anemia, that the tongue symptoms, achlorhydna, and the blood 
findings, mcludmg those of blood destruction, are typical of the 
condihon. 

I will not discuss the prognosis of this case, as it mvolves more 
tune than we have at our diqxisal 

Besides penoda of ill health (relapses), followed by periods of 
relatively good health (remissions), which state of affairs 13 a 
feature of pemiaous nnemifL and which this patient has not 
had as yet, there is another feature of permaous anemia that is 
common, and that also is not presented by this patient, namely, 
symptoms referable to degeneration of the spinal cord Symp- 
toms of this character may lead one to the diagnosis of per- 
waons anetma in the same manner as tongue symptoms. It is 
much more common to have relatively trifling symptoms re- 
ferable to degeneration of the spmal cord, such as sbght dis- 
orders of sensation, as numbness and tingling of the hands and 
feet, than those due to a marked degeneration of the spinal 
cord, when the symptoms are commonly those of a combmed 
sclerosis 

Cases of other forms of anemia may erhibit such symptoms, 
hut it IS distmctly rare to find these symptoms marked and 
persistent m other anemias than permaous anemia, and then 
aul> when the anemia is severe, while pemiaous anemia pa 
hcnts commonly exhibit such symptoms when the anemia is 
^^^t It 13 not at all uncommon, if one is on the lookout for 
cord symptoms to find them early in the disease particularly 
hr older mdividuals In fact they are nearly always present 
when the disease occurs m mdividuals or er fifty five years of 
*Bc. Commonly the patient will not snontaneously complam 
cf such a disturbance, because some other disturbance will be 
srore prommcnt, and these nerve symptoms which may gl\ e a 
due to the dia^osis will be learned only upon nskmg duect 
fluestions Woltmann recently found m ISO cases of permaous 
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anemia indisputable evidence of destruction of the nerve paien- 
chyma m 80 per cent , •while 12 per cent of his cases saw a ptys- 
laan purely on account of the nerve symptoms These symp- 
toms may dommate the picture and the red count never go vo) 
low, while the mdivudual may die of the cord changes rather 
than of the anemia Such symptoms do not by any mcaas 
mdicate that death is not far off, and many cases will haw 
them for some years without their progression 

Though nerve symptoms may be the first ones of which the 
patient complains, it is more common to have definite anemia 
precede them than for anemia to follow them Even so, I wish 
to call your attention to the fact that mdividuals who present 
persistent paresthesia of the hands or feet may be cases of per 
maous anetma, and that from these symptoms, like the tongue 
symptoms, a clue may be given to the diagnosis 

THE USE OF TRANSFUSION IN PERNICIOUS ANEMIA 
Though I do not -wish to discuss the treatment of pernicious 
anemia, or of this particular case that I ha've just shown you, 
I do 'Wish to take this opjiortumty to simply comment upon the 
use of transfusion m this disease This method of treatment is 
to be looked upon as one of our methods of helpmg mdi'viduais 
^■with pernicious anemia, but it is not to be looked upon as the 
me and only thing that should be done Rest, fresh air, proper 
forced feedmg, care of the digestive tract, removal of foQ u 
^ /infection, etc , are important and are not to be lost sight of 
Transfusion m pernicious anemia never cures the disease and 
does not prolong hfe to any significant degree Transfusion may 
be employed m relapses to reheve symptoms and with the hopu 
of brmgmg about a remission It appears to give more con 
stant remissions than any other form of therapy that may he 
commonly used It is possible, however, to paraUel the most 
marked remission follo-wing transfusion -with a case that has ha 
no such treatment The chances of a spontaneous remission 
occurring when a case is seen m a relapse is m the vicmity of 
35 per cent Transfusion m permcious anemia appears to brmg 
about 10 to 20 per cent more remissions, dependent upon some- 
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thing more than simply filhng the patient up with blood, than 
occur spontaneously In selected cases the chances of a remis- 
sion are probably greater The duration of remissions aided by 
transfusion is m nowise chfferent from the spontaneous re- 
missions. 

No case is too sick to receive a transfusion, but if one 
decides to transfuse, it should preferably be done before the 
blood volume, red count, or hemoglobm becomes extremely low, 
and one should not wait until the patient has been m a state 
of relapse for many weeks It would seem desirable to keep the 
patient above the level of a severe anemia, in view of the fact 
that anemia per re is detenorating to the various organs of the 
body, and by so domg one may perhaps induce remissions at a 
later date that cannot be induced at the time. It is probably 
wise not to transfuse at the time of acute hemolytic crisis. 

The type of cases that are apt to receive the most benefit 
from transfusion are the same as those most apt to have spon- 
taneous remissions and that have the best course of the disease 
Without transfusion Patients who have had or may be ex- 
Pocted to have d efini te remissions receive the most benefit, so 
that a careful study of the blood factors and a rlimral study of 
the patient will often tell what is to be expected from this 
procedure. It is not my purpose to discuss here the types of 
oases m which remissions are apt to occur or how one may judge 
the chances of remission from the state of the patient, the blood 
frodings, or other laboratory data. 

It is certam that transfusion for permaous anemia is not 
to be used promiscuously and every time a case is seen m a re- 
frpae, because it cannot by any means always do good except 
perhaps in a very temporary manner For example, in an 
elderly case that has had a prolonged downward course with 
“^Sht remissions for a period of two years, one cannot (nqinct — 
though it may occur — more than shght temporary benefit from 
leansfusion, and m such an instance it cannot be urged or per- 
haps really adinsed On the contrary, with a young individual 
“on at the time of his first marked relapse transfusion repeated 
*everal tunes is to be urged Thus, one must weigh the chances 
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of remission from the clinical state of the patient, as well as from 
the laboratory evidence of the degree of actinty of the marrow 
and the degree of blood destruction, when deading to urge or 
to do transfusion m these cases The patient’s wishes and tho^ 
of his family also must be taken mto consideration when dead 
mg to do transfusion m permaous anemia 

One transfusion from a proper donor and properly done n 
often to be advised in any relapse, as it can do no harm, but ac 
cording to the condition of the patient as alluded to may be uiged 
or given m the spirit of simply trymg to do somethmg for the 
patient and his family When the result of one transfusion is 
followed by evidence of defimte improvement that appears to 
depend upon more than purely the presence of foreign blood, a 
second one is often to be advised seven to fourteen days later, 
sooner if senous blood volume reduction or low counts are pres- 
ent If rapid improvement is occurring, a second one may be 
postponed, while with improvement more may be given to hasten 
the remission and improve its degree In relapses, where the 
first transfusion gives no evidence of distinct improvement, a 
second and third may be tried, but sometimes they will not yield 
significantly better results Several transfusions, however, are 
to be tried when one considers the patient a type of case that 
should improve It is a fact that two or three transfusions at 
one tune may yield no noteworthy remission, while they 
t another tune, or the patient giontaneously at a later time may 
have a good remission Such a state of affairs is unusual 
recently, m reviewmg the literature, has found that of 
cases receivmg transfusions at the time of a relapse, an 
vemge of 2 4 transfusions were given each patient, and that 
a V y small (500 c c ) transfusions were usually given 
seems at the best gams, and thus better remissions, have 
en report^ when repeated transfusions givmg a total large 
LI were used The benefit m some such instances 
dependent upon the life of the transfused 
j m others it appears to hasten the onset of a 

ira e remission quicker than when lesser total amounts of 
Wood are used If plenty of donors are available and one feels 
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tliat the patient wishes to be simply filled up with blood and 
live as comfortably as he can on the foreign blood, transfusion 
ma) be done more often than when one mms to use transfusion 
to initiate a remission sustained by the patient’s own blood, 
but initiated at an increased rate with a better degree of im- 
provement than usually occurs qxintaneously 

From this discussion some may derive an unfavorable aspect 
of transfusion m pemiaous anemia. However, it is the one 
procedure that can be successfull> employed to reheve symptoms 
in these patients, except those definitely referable to changes m 
the central nervous system It is also to be noted that fre 
gently following rehef from one transfusion the patient re- 
<loests another, so that often the> may have to be given to keep 
the patient comfortable, though as a chrome invahd Though 
such may be the case m some instances, we must realize that 
h^iisfusion IS a very valuable procedure m others. Many cases 
treated m such a manner are more likely to show constant tem 
porary improvement and be more comfortable while they hve 
than without such treatment The availabihty of donors, the 
state of the patient, and his wishes, determine when to transfuse 
and whether to repeat the procedure. 

CASE n 

The second case is a married man, forty years of age, a 
^nanufacturcT, who gives the following history 

The family history ftnfj the past history are negative 
His habits are good except for the fact that he tales no exer- 
not even walking to his office, pnH that he works very in 
tensdy, without holidays. 

^nutnt Illness.— The patient states that what he seeks re- 
bel for is that for the past six months he has constantly “felt 
^bed,” that he has been “unable to tlupk clearly,” that he “has 
jjo energy/’ but that he has no other symptoms except some 
"uxhgestion,” which he has had a long lime. He tells us that 
the indigestion docs not particularly bother him, and that if the 
®iber things he suffers from should vanish he would not be 
Curbed by his indigestion. He cannot recall exactly when his 
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indigestion began, but he has apparently had it for about eijjit 
years It consists of an indefinite abdominal discomlort asso- 
mated with a bloating sensation throughout his abdomen. He 
discomfort is worse on some days than on others, but he has not 
been free from it for more than a few days at a tune. The dn- 
comfort apparently does not ocou at any definite time of day 
nor IS It affected by food There has been no vonutmg and raidy 
nausea There has been no jaundice and no sharp pam He 
rather commonly passes a considerable amount of gas by rectum, 
but relatively seldom belches any gas His bowels have been 
regular, without catharsis, movmg once and sometimes twice a 
day The stool is usually soft and seldom well formed, thou^ 
previous to ten years ago he always had formed stools Hh 
mchgestion has been rather more evident m the past six months 
smce he has felt bred, and he attributes the mcrease of his 
abdominal synnptoms to his sense of fabgue There have bem 
no other symptoms than those noted 

Physical Exammafaon — ^The man is of a rather slender build, 
with flabby muscles and a rather droopmg posture He loots 
bred and shghby pale The abdomen is enbrely negaUve ex 
cept for the fact that it is shghtly distended with gas The 
rest of the complete physical exammabon is wholly negative. 

The unne is negabve 

^ The blood exammabon shows as follows Hemoglobm, 80 
„ cent , red count, 4,800,000 The red cells show sbght achro- 
^ and shght vanabon m size, and they present no other ah' 
mormahty The white count is 9000 The differenbal count 
IS not abnormal The blood-platelets occur m normal numbers 

There is no evidence of excessive blood destnicbon. 

In conbast to the first case, the hemoglobm is shghtly lower 
but the red count much higher, and the red cells but shghtly 
abnormal m them appearance The blood-picture is that of a 
very mild simple chrome anemia, which is cximmonly called 
secondary aneima, because it is dependent upon a recognised 
^use, which m this case is the diseased condibon referred to 
elow From the hemoglobm alone we have learned bo more 
about the blood of this pabent than we did about the blood of 



CHRONIC GASmO-INXESTINAI. SYMPTOMS 1019 

the first case, but from the complete blood exammation we 
have learned that we are dealing with a much simpler state of 
affairs. 

The stool examination gives us information of the greatest 
unportance. Several examinations of the stool made about 
three hours after passage have shown it to be always of the fol- 
lowing nature A soft, mushy, dark brown stool, with a defi- 
nitely foul, acrid odor, giving a strong acid reaction Many 
bubbles of gas occurred intermittently mixed with the stool, so 
that upon abrnng it with a stick it crackled Microscopically, 
no definite abnormalities were noted The test for occult blood 
was negative. 

From the simple procedure of lookmg at tViis stool and noting 
its character we see that we have a stool resulting from mtestinal 
fermentation The normal stool should not be foul nor be 
strongly add, and it is not normal for gas bubbles to be present 
m a stool three hours after its discharge. Normal stools do not 
fonn at the most more than a few gas bubbles, even after they 
have stood for twenty four hours, and usually no gas bubbles 
form in this amount of tune If this stool was shut up m a 
^iuscd jar for a few hours a marked amount of gas formation 
Would occur, so that upon opening the jar there would be a shght 
explosion. 

There is no need for further studies to be made on this case, 
for With the history of indigestion of the type that he has had, 
taken together with the add type of stc»l, without excess of fat 
or its derivatives, that is present, we may make the diagnosis of 
^bromc intestinal indigestion, particulariy dependent upon de- 
f^ctiv’c digestion of the carbohydrate food As a matter of 
fact, he has had Roentgen ray examination of the gastro-mtestinal 
bact which has been pronounced negative except for some shght 
iical stasis Examination of the fastmg contents of the stomach 
a test meal have shown no important deviation from the 
normal 

i^ases of chronic mtestinal indigestion passmg a foul aad or 
stool, or stools that are sunply foul with a neutral reac- 
tion, are common, and this condition ma> occim m mdimduals 
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mth some other disease, as arthntis, winch other condition may 
be benefited by treatment of the mtestinal condition Casts of 
pemiaous anemia, among other condibons, may have such a 
disturbance 

In makmg a diagnosis of mtestmal mdigestion alone, one 
must be careful that there is no other disease present It is not 
uncommon tliat patients with mtestmal mdigestion 17111 com 
plam, as did this patient, less of their mdigestion than of their 
general ill health, which is, of course, largely dependent upon a 
constant improper chgestion of food, though when fatigue occum 
the mtestmal symptoms are commonly aggravated Con- 
tributory causes to this man’s condition are his 
cise and chrome fatigue from overwork, while his som 
droopmg posture acts to mtensify his ill health 

You should not forget that many tunes a study of the st 
by simply notmg its gross character will tell you a great 
about your patient and lead to a definite form of treatment 
alone will distmctly benefit many cases This treatment wn- 
sists of havmg the patient take a smtable diet Various m ^ 
mal measures may be helpful adjuncts m the treatment, u 
proper diet is the mam tVimg that will cause improvement 
This case should be given a (het that consists of just sufdacn 
calories to meet the demands of the body, particularly avoi 
the more easily fermentable carbohydrate foods K is 
ecessary or desuable that he be kept m a hospital The foUoi^ 
^ 'g directions may be given to ting patient 

Never eat more than is just sufficient to satisfy your desire 
for food, but do not go hungry 

Eat slowly five small meals a day rather than three large 
ones, and observe the following rules 

Take 3 or 4 pieces of Zweibach or Swedish bread a day, hut 
no other bread or bread-hke foods 

AH cereals and cereal, bread-hke, or cornstarch puddings are 
to be avoided, as are cakes and doughnuts and all forms o 
pastry 

Take no piotato, nee or macarom, or foods containing thase, 
as hash 
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No sugar should be taken and no foods that are distinctly 
meet, such as honey, jeUies, chocolate, candies, syrups, etc 

No flour dressings, nch sauces, spiced or salted foods are to 
letaken. 

All fresh vegetables except com and onions may be taken 
reely, but peas and shell beans only very moderately, and baked 
leans not at afl. 

Simple salads with French dressing are desirable. 

Butter IS to be taken freely and may be mixed with vegetables. 

Frmts are desirable, preferably cooked, as apple sauce, 
pmaes, stewed pears, etc,, without syrupy sauces Raw apples 
ire not to be taken 

One or two eggs may be taken daily and a moderate portion 
of fish. 

Pork IS to be omitted, but bacon may be taken every other 
ilay Beef and lamb may each be taken once a week, while 
chicken may he taken four times a week 

Thm fresh x-egetable and meat soups are permissible, but 
Ihick soups are to be avoided 

Two glasses of miTk a day are permissible, while cream and 
cream dieese may be taken. The heaner cheeses should lie 
avoided 

Poods not included in this list may be taken, but no one 
food not mduded on this list is to be taken oftener than once 
every other day 

If this patient foBows this diet his digestive symptoms v/ill 
probably improve, and with their impim-cment the symplnms 
"hich bother the patient the most, which are at least partially 
qiendent upon his digestn e disturbance, win probably diminlth 

Icr some wedrs a more liberal diet may be given, though the 
®ore easily fermentable carbohydrate foods should lie kept at a 
®r^um as long as possible. The patient’s waght thouW be 
cBcrwed, and he should not be permitted to lose more than a f'W 
pounds. 

, Thou^ a diet of the type outlined is the chief treatm^i " 
patient, ht wiB jmpro-e p-diftiAj rpinier and > ' 

ca more czaasr, -rrcrls I«^, and avends faUS^ 
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setting up exercises are also important to give him a better 
posture and to enable his organs to functionate more normally 
In some cases with mtestinal mdigestion but httle improvement 
will occur unless the mdividual’s hvmg habits and posture are 
corrected at the time he is put on a diet 

In concluding thi-; dime I wish you to note that upon com 
trastmg this last case with the first case that both present sli^ 
pallor and a rather long history of ill-defined abdominal dis- 
comfort In the first case the abdommal symptoms are pri- 
marily dependent upon a fatal disease of the blood, pemioons 
anemia, and yet the hemoglobin is higher than m the second 
case, where the blood disturbance is simple and very mild and 
dependent upon chrome mtestinal mdigestion, as particularly 
told by simply observmg the stools However, as I have shown 
you, these 2 cases are entirely different, and only resemble each 
other veiy superfiaally 
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case histon pacsents certain leatuiei. of 
m connecuoa vnlh the different tN’pes of 
jcttaa treatment The ejseatiM farts in the 
star tzhca Ortober 11, Wio are as folloer? 

Z^abcsmessman agtdixtx tour with a nej^Ure 
tad jEst histotj and good habits, was operated upon 
bcsl an-sthesm for an infection in the right antrum cighl- 
days ago, with the evacuation of about 1 dram of pus, 
wording to his store the antrum was punctured through the 
cavity The antrum was probabli approached through 
^^^mfenor meatus (hGtuhez’s operation) It was subscquentii 
every other day, with the evacuation of a diminishing 
dumw t ^ other symptoms were present 

Jhis period. The antrum was apparently wall at the 
the iollowmg symptoms 

^ ^ severe shaling chill, nausea without 

aad ira f ^ Three days ago he was again nauseated 

bs tem ^ ^ temperature of 100° F Two days ago 

snail ^ began to cough, raising a 

Uj nisty sputum There is no history of pain in 

I- cough and rusty sputum have continued sm^ 

both rial shows a man of large frame and well nonnsB^' 
Ihe cyanoUc. The skin has a sUghUy 

®Sne Is coated The lungs show an area with 
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consolidation in the nght back involving the lower lobe, with tie 
exception of a narrow stnp about two fingers in width at the ex 
treme base There is also an area of consohdabon m the left 
back inside the angle of the scapula about the size of the palm. 
The heart presents nothing noteworthy except that the rate has 
been slow — about 40 to 50 — all his life The rate is now 80 The 
respiration is 22 The abdomen, gemtals, and extreniibes show 
nothing abnormal Blood-pressure is 100/60 The white count 
IS 16,000 The unne shows a very shght trace of albiunm, 
specific gravity 1030 Sugar and bile are absent The sediment 
contains an occasional granular cast A specimen of rusty 
sputum shows Type I pneumococcus No tubercle bacilli are 
foimd 

Dr Lord The patient has a pneumoma What shall we 
say as to its type? 

Stddent Bronchopneumonia 
Dr Lord Why? 

Stddent The pneumonia followed an infection of the upp*'^ 
part of the respiratory tract and was of rather insidious onset 
without pain m the side and with slow rise of temperature 

Dr Lord Bronchopneumoma usually follows an upper 
tract infection, but lobar pneumonia also not infrequently fol 
jws an infection of the upper parts of the respiratory tract 
history of “cold” followed by cough and expectoration pre* 
cedmg the onset can be obtamed m 25 per cent, or more of the 
cases It IS to be remembered that the onset and course o 
lobar pneumonia m persons at the patient’s age are hkely to be 
atypical What beanng on the kmd of pneumonia has the find 
mg of Type I pneumococcus m the sputum? 

Student The findmg of Type I pneumococcus suggests 
lobar pneumoma 

Dr Lord The fixed types of pneumococa are present m 
about 80 per cent of all lobar pneumonias, while Type W 
found m the remammg 20 per cent The findmg of Type I 
pnemnococa may be used as an argument m favor of the pres- 
ence of lobar pneumoma, but climcal and postmortem studies 
have shown that the fixed types of pneumococa smgly or com- 
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bmed with other organisms may also be found in a small pro- 
portion of cases of bronchopneumonia It is not possible m 
this case to come to a defimte conclusion as to whether he has 
bbar or bronchopneumonia, but the onset with chill, rusty 
sputum, extensive consohdation, and the Type I pneumococcus 
in the expectoration suggest lobar rather than bronchopneu- 

innnTa. 

The antrum operation eighteen days ago raises the question 
whether the pneumoma may m any way depend on the operative 
procedure. The operation, however, was done under a local 
anesthetic, anri there is nothmg m the nature of the operation 
or the history to suggest that it was m any way responsible for 
the pneumonia. Postoperative pneumoma is a well-defined 
type. It 13 important e^eoally because a knowledge of its 
causes will to a considerable degree prevent its occurrence It 
is, unfortunately, not uncommon, and I happen to have seen 4 
rases of postoperative pneumonia m the past ten days About 
fne-quarter of all deaths followmg operabons are due to pul- 
monary compbcations, and of these pneumoma is the most 
frequent The pneumoma usually begins withm the first twenty- 
four to forty-eight hours of the operation In a considenible 
proportion of the cases the pneumoma arises m consequence of 
nperation upon a patent who has or is recovering from a I'cold " 
The pulmonary infection is usually due to the irritation of the 
respiratory tract by the general anesthetic or the aspiration of 
bronchial excretion dunng narcosis It may also occur m con- 
sequence of the aspiration of vomitus or defective inspiratory 
racursion of the lung m the postoperative period when the 
patient remains undisturbed for long penods in one posture. 
It Bhould, therefore, be an mvariablc rule to make inquiry con- 
'°nmg any recent nasal infection, tonsilUtis, or cough, and post- 
pone operation m other than cracrgcncy cases until the infection 
fras wholly subsided The stomach should be empty before 
operation and the posture should be changed at intervals after 
operabon. Defiaent excursion of the diaphragm may follow 
sWomlnal operations under local ns well ns general nncsthc< a 
and, though safer, local anesthesia docs not wholly prevent Ihe^ 
voaj— «j 
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development of pneumoma In urgent cases where operation 
IS imperative, local anesthesia, gas-oxygen, or chloroform are 
to be preferred to ether But to return to the patien , iv 

should be the treatment m this case? 

Stotent The use of Type I antipneumococcus serum. 

Dr Lord What is the evidence m support of this metho^ 

Student It is said that there is a striking 
the general condition followmg the administotion ofh^ 
ogas senm m Type I mfecboes The local lesion cea^ 
eSLid The sepbcenna . muaUy checked ^ 

appear m the blood and the mortahty from this typ 

Dr Lord Spontaneous recovery from 
ascribed to two factors In the first place it ^ 

as due to the development of what is known as ^ 

mumty, during the course of whi^ ^ pneumonia 

formed m the body of the infected mdividuaJ P 

it may be conceived that these humoral factors serve ^ 

the infection m the lung, prevent its extension 

tory, and check the pneumococcus septicemia exudate 

ter of importance is the biochemistry of the the 

of such a nature that proteolytic enzymes are set ^ 

■?, a local change of reaction probably takes p ace, 
j undergoes dissolution and death, and crisis o 

f The natural powers of resistance m the elaboration ^ 

, substances against Type I jjorse 

sisted by the mtravenous mjectaon of serum derived 
whose rmmumty to the pneumococcus has been raised 
creasmg doses of the homologous organism The 
a horse thus repeatedly moculated against the pneum 
attains a high degree of protective power, as shown by 
experiments, against an otherwise lethal dose of the pD 
coccus with which the horse was moculated The inun 
serum thus obtamed is highly specific and protects only agaii» 
an organism of the same type as that used m the mociua 
Thus far immune horse-serum with protective power agan“ 
Type I pneumococcus is the only antipneumococcus serum 
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which has been found to be of curative value in pneumonia in 
the human subject, 

I have often been impressed with the more favorable aspect 
of the patients’ general condition and the apparent limitation of 
the spread of the disease after the administration of the serum, 
but so variable is the course of lobar pneumonia that it is difficult 
not to be misled in the judgment regarding these matters, and 
to say m individual cases that similar improvement might not 
have ocnared mdependently of the serum The appearance of 
protective bodies in the patient’s blood after the administration of 
serum is probably due to those contamed in the injected material, 
and can hardly be r^arded as eiddence of an immunity response 
on the part of the patient 

The prevention of further mvasion of the blood-stream and 
e CO checking of the septicemia is strong evidence of 

It! the serum, inasmuch as mvasion of the blood 

e us probably plays an important part m the 

n imonia. 

d ortahty is the n't significant evidence, 

icsorethos ^ ’ockcfeller Hospital, 
neumom crum is estimated 

cs of T neumonla treated 

ocfcefe 1, only 8 died — a 

here , an element of 

wn a number of 

In be drawn from 

an antecedent 
lur, so striking 
d be more con 
ncumoma contd 
Eiperlmental 
m Tj^pe I pneu- 
dosc of Tjtic I 
lake, and there 

urn, and think 
e it in Tjpe I 
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pnemnoma What precautions should be observed m the use 
of the serum? 

Student To guard against anaphylaxis 

Dr Lord How? 

Student By inquiry concerning a previous history ol 
asthma, hay-fever, susceptibihty to emanations from horses, or 
the administration of horse-serum for diphtheria, meninphs, 
tetanus, or other diseases 

Dr Lord The unguarded a dminis tration of horse-serum to 
patients with asthma is attended by considerable danger Eight 
instances of sudden death and one of collapse have been re- 
ported to me by physiaans followmg the administration ol 
antidiphthena serum to patients with asthma Many more 
cases have occurred than have found their way mto the htera 
ture Boughton (Jour Amer Med Assoc , Dec 27, 1919) 
ports the case of a man subject to attacks of bronchial asthma 
when m proximity to horses, to whom 1 mimm of normal hors^ 
serum was administered mtravenously Within two minutes 
a typical attack of asthma developed and death followed m 
forty-five mmutes after the mjection Autopsy showed no other 
significant changes than those found m experimental 
^ laxis There is stdl another group which should be mention 
Patients who have already been treated with anbpneumococcic 
( maim and are beyond the refractory stage may pass mto a sub- 
- q ent period of mcreased susceptibihty Avery, Chickenngr 
Cole, and Dochez (Acute Lobar Pneumonia, Prevention an 
Serum Treatment, Monographs of the Rockefeller Institute for 
Medical Research, No 7, October 16, 1917) refer to an instance 
of severe anaphylaxis m a patient who had received an intra- 
venous dose ten days before There is one mstance recorded 
(Cecil, New York Med Jour , 1918, cvu, 1003) m which the 
second dose of antipneumococcus serum was given after two 
weeks durmg a relapse of the pnemnoma, and the patient died 
There is no history m this patient of asthma, hay-fever, sus- 
ceptibihty to emanations from horses, or the previous use of 
horse-serum It is espeaally important to emphasize the pos 
sible danger m the administration of horse-serum for pneu- 
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moma, because the mtravenous use of alien serum is attended 
b} somewhat greater risk than m its usual subcutaneous mjec- 
tion for diphtheria We should not, however, be deterred by 
these considerations The danger is slight and can be almost 
wholly excluded by certain precautions The sensitiveness of 
the patient should be tested by the observation for one hour of 
the mjection of a gmall amount of horse serum into the skm 
For thi«^ purpose it is convement to ha\"e a few cubic centi 
meters of sterile horse-serum in a small bottle to a^’Oid the 
opcmng of a large lot of serum and using a fine needle to inject 
mto the skm 0 02 c c, of this dfluted serum (diluted 1 10 with 
salt solution), also mjecting at the same time into another region 
an equal amount of sterile salt solution as a controL If the pa 
bent IS sensitive, usually withm a few mmutes, an urticanal 
wheal, surrounded by an area of erythema, appears at the site 
of the injected serum, the control rema inin g negative. The 
intradermal test was negative m this patient and there is thus 
no contraindication to the administration of serum- Even if 
no reaction follows the mtradennal cutaneous test, it should be 
an invariable rule to inject a subcutaneous dose of ^ to 1 c.c. of 
horse-serum for the purpose of desensitizing the patient and 
avoidmg any possible danger A dese nsi ti zin g dose was thus 
given this patient at 6 P M October 11th. 

The mortahty m pneumonia at this patient’s age cannot be 
defimtely stated, but is probablj not far from 60 per cent His 
iqipearance is rather o min ous, and the outlook with his double 
pneumonia is probably fully as bad as the a\'crage for persons 
of his age Extreme youth ma> be a detemng factor m the use 
of serum from the difficulty of carrying out the intravenous 
therapy without nervous exhaustion of the patient or the use 0 
an anesthetic, but this patient’s sixt> four >cars need not deter 
us. There is, howerver, a consideration regarding the stage o 
the disease which ments some comment. It would seem to be 
the fourth day of the illness As you wfll sec from his ^art, 
the temperature has been slowly climbing during the past fortj - 
eight hours, and is now at 103 2'’ F It is desirable to apprcaate 
that m the apphcation of this as of all forms of scrum thcrapj , 
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an important relation obtains between tie previous duratm 
of the infection and the effectiveness of immune serum. Hie 
sooner the serum is given, the more effective it will be. In 
pneumococcus infections it has been shown by Cole (Jour Esp. 
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Fig 187 — Pneumonia 


Med , XXVI, 453, October, 1917) and others that there is an 
elaboration of soluble inhibitmg substances These substances 
tend mcreasmgly to dimmish the potency of the serum as the 
disease progresses A considerable responsibihty, therefore, 
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rests upon you to make the diagnosis of Type I infection at the 
earhest possible moment, and not to wait until the patient^s 
condition becomes serious and the most opportune time for serum 
treatment has gone by 

There should be easily accessible laboratories open day and 
night to which fresh £putinn may be sent for the diagnosis of 
the t)^ of pneumococcus infection. The sputum should be 
collected in a sterile receptacle from the deeper parts of the res- 
piratory tract. Small amounts of sputum — 1 c.c. — suffice for 
mouse moculation, but it is important that the qjcamen come 
from the mvolved lung and not from the mouth It is usual!} 
possible to determine the type withm from six to ei^t or ten 
hours of the time it is received in the laboratory If larger 
amounts — ^3 to 10 c.c, — ran be obtained, an almost i mm ed ia te 
dtBgnftcng of the type may be made by the coagulation method 
described by Kxumwiede and Valentine (Jour Amer Med 
Assoc., Fdaruary 23, 1918) 

Two hours after the injection of the desensibring dose of 
serum in patient, an injection of 5 c.c, of Tj^ie I antipneu 
mococcus serum was given subcutaneoudy as an added prccau 
bon. Two hours later he was given 90 c.c of the serum intra- 
venously I have here the apparatus, which >ou see consists 
of a three-way stop-cock with attached rubber tubing, one arm 
of which leads into a 20-c c. gloss synnge, a second into the bottle 
containing the serum, and the third connects with the necdlo 
through which the mtravenous injection is made. Dilution 
of the scrum with an equal volume of sterile normal sahne solu 
bon (freshly distilled) is desirable to maintam freedom of mobon 
of the gla-*w piston of the synnge dunng the slow mjeebon of the 
serum The serum should be at body temperature when gn*cm 
Adrcnahn chlond (10 minims) and atropm sulphate (^J^ gr ) 
should be at hand ready for immediate hypodermic use m 
symptoms of anaphylans occur during the injection. The ^ 
IS c-c. of the serum should be given sIowl> » fifteen minutes being 
spent in its administration The remamder ma> be given more 
^idly Dunng the mjeebon the onset of an anaphjiaebe at- 
tad: mav be indicated b} B>Tnploms of urticana, such as tingling 
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and Itching of the skin, scratching or rubbing, and an asthmatic 
attack with rapid respiration, dyspnea, cough, and cyanoai. 
Such symptoms warrant the unmediate termination of the in- 
jection No symptoms of anaphylaxis occurred m this pahent, 
but one hour after the mjection of the serum he had a violent 
chill, feeble pulse, temperature 105° F and cyanosis, and Ins 
general appearance w'as rather disturbing The reaction lasted 
for about an hour In the succeedmg eight hours his tempera 
ture fell to 99 2° F , as shown on the chart, and during this penod 
he perspired profusely This is the so-called thermal reaction, 
and, though discomfortmg to the patient and disturbmg to the 
physiaan, it is seldom dangerous 

We plan m general to give subsequent doses of serum every 
eight hours when the temperature, taken every two hours, re- 
mains the same or reaches a higher level, to postpone the injec 
tion if the temperature is lower than its previous level, compan 
sons of the temperature bemg made with that at a correspondi^ 
hour m the previous twenty-four hours But rehance sho 
not be placed entirely on the temperature, and due account sho 
be taken of the patient’s general condition and the disposiboD 
of the pulmonary process to extend In this patient the tempos 
ture remamed for the foUowmg two days at a lower level than 
before The area of pulmonary mvolvement in the left lung 
did not advance The mvolvement of the nght lower lobe ^ 
•mamed practicmJly the same, but there was an extension of ® 
process mto the right upper lobe. In qiite of the mcreasi^ 
extent of the lung mvolvement, the pulse remamed low' and 
general condition was strikingly better 'than before the mjection 
of the serum In view of the rather severe thermal reaction 
foUo'wmg the first dose we were thus led to postpone readnun^ 
tration, meanwhile watching his condition from day to day, an j 
ns you see, the temperature feU to normal between the seven 
and eighth day While we cannot be certam m any mdimdu 
case of the efihciency of the serum, yet the persistence of the tem 
perature at a lower level foUowmg the mjection and the patient s 
improved condition m the last few days of his dlness, when or 
dmanly at this period we expect the situation to be more dis- 



Tvm or PNEOMONIA AND SEROM XEEAXMENT IO33 


j turbmg, suggest that curative acbon is to be ascribed to the 
_ serum. 

' Fourteen days after the serum was given an urticarial eruption 
^ appeared, accompanied by fever, edema of the skin, and jomt 
pains. These symptoms lasted for four days. This complex 
1 15 spoken of as serum disease, and is not infrequent following 
( the administration of ahen serum for any purpose. It occurs 
in about one-half of serum treated cases in a mild form, giving 
rise to more severe disturbance m about 10 per cent. An ex- 
timal apphcation composed of carbohc aad J dram, zinc oxid 
I 1 ounce, glycerol 2 drams, and lime-water to make 8 ounces, is 
' most efficient m rdleving the pruntus accompanying the urD- 
taria. Adrenalin chlond subcutaneously m doses of 10 to IS 
mmims of a 1 1000 dilution is useful at night when the sle^i 
B disturbed by the itching Readmimstration of serum after rr 
btermission of more than a few days should be undertaken cafr 
rtith great caution. 
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THE DIAGNOSTIC VALUE OF ELECTROCARDIOGRAPHY 
OF HEARTS BEATING REGULARLY 

The electrocardiogram is useful m the cluu ra l study of 
cardiac patients who have a regular pulse as well as in cases of 
arhythmla. With this introduction first let me say a few words 
about the method of study — electrocardiography 


the method 

The electrocardiograph is not the first instrument of preas 
Km to be adopted in climcal mediane. It follows in the waie 
of others — the stethoscope, the sphygmomanometer, the i ray 
And yet as one of the newer devdopments m the theorj and 
practice of medieme it is viewed by some as a m>-stenous process, 
which is beyond the possibibty even of distant acquamtance m 
the case of the general practitioner and the value of which is 
very doubtful One sees occasional articles publish^ m the 
medical journals on the subject of elcclxocardiograp y ^ 
mclmed to pass them by, cspeaally if they arc 
photographic records, the electrocardiograms c J 
does seem at first glance difficult and complicated but soic^e 
electrocardiograph has come to stay, it bchooi'es even 
tooner or later to learn something about it, if merclj to now 
when or in what cases It would be wise to have such a re^ 
taken, the mterpretation being left perhaps to the spcaal rrorkti 
Nowadays, m the complete study of an obseme case ol W 
trouble one does not feel satisfied unless one has used ^ ie 
methods of diagnosis available. Once upon a t^c a 
Worj and the palpation of the pulse with or without ausculta- 
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tion of the heart mth the naked ear sufficed Gradually, a 
vanous instruments have been mvented and their value proraJ 
their use has supplemented the primitive exaimnatioii of bygon 
days imtil one by one the stethoscope, the blood-pressure gap 
the a:-ray, the Wassermann reaction have been accepted as u 
struments or methods yieldmg additional mformation about ti 
heart often valuable and supplementmg the more careful histor 
Now It is the turn of the strmg galvanometer or electrocardi 
graph This instrument also adds its quota of informatioB to tb 
already obtamed by other means, and not infrequently this 1 
formation is of great value The plea that the apparatus is tw 
costly and techmcal holds true m the same manner as in the case 
of the a:-ray Every doctor cannot have one, but in every large 
medical dime there should be one for consultation 

I shall present now a bnef summary of the instrument an 
of the method of electrocardiography, but for details I recomma 
that one read Thomas Lewis’ httle book entitled Cluneal ec 
trocardiography In the middle of the last century it ^ 
shown by animal experiments m the laboratory that the heart 
beat IS attended by a mmute electric activity a current 
mg from the base of the heart to the apex In 1889 it was shown 
by Waller to be possible to demonstrate the electric activity 0 
the human heart by attaching electrodes to the hands and ^ 
— thus without the necessity of laymg bare the heart as had been 
'■ done m the case of ammnk In 1913, at the Intematio 
ysiological Congress at Gromngen, I had the opportunity 0 
I ig Waller repeat his ongmal demonstration However, ^ 
available instrument — the mercury column or capillary electrom 
eter — ^was too crude for satisfactory records, and there was ht 6 
progress until m 1903 Emthoven mvented the dehcate and prac 
ticable strmg galvanometer, which has been given the name 0 
electrocardiograph Gradually m the years that followed the 
apparatus and the method were mtroduced mto the chnic, au 
at last Thomas Lewis put clinirnl electrocardiography on a fir® 
foundation Recent years have proved the value of Eintho^®^ ® 
galvanometer and the soundness of Lewis’ teachings 

The modem instrument consists of a piowerful electromagnet 
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betweca the poles of which is a microscopic conducting fiber, 
Hindi IS connected with the dectrodes attached to the ei 
tremities oi the patient The minute dectnc waves which pre- 
cede and attend the actual heart beats are transmitted from the 
body to the “string” or fiber between the poles of the dectro- 
magnet The interaction between the magnetic waves of the 
poles and the magnetism induced by the tinj current in the tiny 
fiber makes the fiber mot'e. This mo\-emcnt is magnified and 
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Ptofected upon a camera aperture by a bright bght and a 8}’8tcm 
of lenses, A moving plate or film in the camera obtains a pholo- 
fiiRphic record of the movement of the string 'This record Is 
*he electrocardiogram 

The dectrocardiogram is made up of three cliid denectioM 
Of waves, mostly upright, with each heart beat— A (> KS, and 
r These letters were selected bj Emthoven because tbej had 
so particular significance, which was a mse measure at the time 
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Since the cause of these individual waves was not dear vAentky 
were first observed Even now the story is not complete, but 
it is known that P stands for the electric impulse in tie 
auricles, Q-RS ^ stands for its passage into the venindts, and T 
occurs during veninatlar cmdrackon (Fig 188) The tme b 
usually recorded m fifths of a second — by absossae m the fig 
ure The ordinates m the figure and in those that follow rep- 
resent tenths of a thousandth of a volt (tenths of a millivolt) 
in terms of electromotive force 

In the description of the method there is one other important 
pomt and that is with regard to the so-called leads It has been 
foimd of value to cormect three parts of the body with the gal 
vanometer — the nght arm, the left arm, and the left leg The* 
form a tnangle of dectnc forces If the nght arm and left arm 
are connected with the string we have Lead 1 The nght arm 
and left leg give us Lead. 2, and the left arm and left leg 
Lead 3 It has been shown that Leads 1 -f- 3 equal Lead 
The axis of Lead 2 is normally parallel or nearly parallel to e 
long axis of the heart, and so is the record preferred for anal)® 
of arhythmias and most other abnormahties, because 
the biggest waves Leads 1 and 3 are also photograph o 
routme examination because of certain values which we 
discuss below 


CLINICAL FINDINGS 

Medical men who are now somewhat acquamted with elec 
■cardiography at once recognize its climcal value m the rap 
easy analysis of the irregular or very rapid or very slow p 
■ ' arhythmia, the premature contractioiis or extrasysto 
(whether auricular or ventricular m ongm), paroxysmal ^ ^ 
cardia, auncular flutter, auncular fibrillation, and heart-blo^ 
are terms so heralded of late years that they are reaclung the 
remote regions of medical practice, and even the doctor far fro® 
medical centers is beco ming aware that these abnormahties 0 
cardiac rhythm exist and have some significance, and that, 
thanks to the work of Mackenzie and Lewis m particular, can 

1 For convenience I shall refer to the Q-R-S complex simply as R in the 
figures and in further discussion 
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be readfly analyxed by graphic methods even though the doctor 
hims elf is not actjuainted with these methods For a concise 
descnpbon of these abnormalities of the pulse one cannot do 
better than to turn to Lewis’ book. Clinical Disorders of the 
Heart beat 

On the other hand, the medical men are not very numerous 
who are aware of the value of electrocardiography m the clinical 
study of heart conditions m cases with a regulti pulse, neither 
excessively slow nor excessively fast — the regular pulse of 50 to 
100 per mmute. Many a doctor would not dream of the possi- 
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bOity of the electrocardiogram helping m the case of a patient 
With a regular pulse of 72 to the mmute. It is of just such cases 
ihat I wish to speak, now and to show examples 

I shall take up m detail these mnous conditions which with 
a regular pulse of moderate rate show charactcnsUc electro- 
*^®tdiograniB, considenng the auncular, ventricular and general 
tonditions m order 

1 Auricular Hypertrophy —This Is evadcnccd b> the very 
•dgh or wide P or auncular wave of the electrocardiogram fbe- 
J‘°nd ^ nulhvolt or 3 mm high, or more than 0 1 second 
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■wade — ^Fig 189) It is almost always indicati've of the hyps 
trophy of the auncles found ■with mitral stenosis, and so may 
be considered as e-vidence of mitral stenosis 

Case I — Mitral Stenosis — M 0 Male, fourteen yean o! 
age Schoolboy Born m Russia. TonsUhtis very often, tffl 
tonsillectomy four years ago Symptoms of palpitation, pv 
cordial pam, and dy^nea on shght exertion for past one and a 
half years Heart enlarged, espeaally transversely (itay) 
Marked systohc, diastohc, and presystohc murmurs at the apex. 
In the electrocardiogram of this patient (Fig 189) note the tafl 
■wide P (auricular) deflection m Lead 2 Inadentally, there is a 
defimte abnormal preponderance of the right ventricle, as seen 
in Leads 1 and 3 (see discussion of ventncular preponderance 
below) Observe that tins is a regular pulse of 98 to tJie mnult. 


2 Auncular Flutter — Rarely, ■with a very rapid auncito 
rate ansmg from an abnormal ( = ectopic) focus m the aim es, 



^there may be such a regular high grade of block that only 
ourth or sixth auncnilar stimulus gets through the aun ^ 

" ^ 1 junction to the ventricles For example, the aun s 

/may be contractmg at 300 per mmute, and with a 4 to 1 bloct 
I the ventricles, and so the pulse, would beat at one-quarter o 
300, or 75, to the mmute ■with great regularity Auricular flutter 
IS usually evidence of severe myocardial damage or poisorui^i 
most commonly seen m rheumatic or arteriosclerotic hearts, 'W 
the high-grade block means the effect of digitahs (usually) 
or msuffiaency of the path of aunculoventncular conduction 
from other cause In the electrocardiogram the rapid auricular 
deflections, P-P, are clearly seen and at mtervals the normal 
ventricular complexes, R-R (Fig 190) 
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Case II — Awtcular Flutter Myocarditis (f Cause) — W S 
Male. Thirty-seven years old School teacher Bom m Mas- 
sachusetts, TVpboid fever at eighteen years of age, followed by 
weakness in legs, especially the nght, ever since. Symptoms 
of dyqinea and weakness on exertion for several j'ears past. 
Heart large by ar-ray* (transverse diameter of 18 cm ), with apex 
in the sixth qiace Auscultation showed a rapid, slightly ir- 
regular action without murmurs. Wassermann reaction nega 
bve, XJnne normal. Electrocardiogram showed auricular flut- 
ter, with rapid, slightly irregular ventncular response. Digitalis 
was begun at once, and in one week after 2.4 grams of digitalis 
leaves 4 to 1 heart block was found (Fig 190), the auricles F P 
beating regularly at 244, "od the ventncles (R R) beating regularly 
and quietly at 61 



3 Ectoiflc Auricular Rhythm.— This means a cardiac acUon 
resulting from the production of stunuh at an abnormal point 
in the aunde, nnd 15 evidence of abnormal imtabiht) of the 
®bricular myocardium or of abnormal depression of the sino- 
auricular node Auricular flutter and paroxysmal tachycardia 
«re the more usual and more severe examples of this rhythm, 
but rarely one may find the condition with a relati\*elj slow 
pulse-rate. In the electrocardiogram the ectopic auricuto im- 
pulse is usually evidenced by a flat or mvcrtcd P (Fig 1 1 ) 
Case HI — Ectopic Auricular Rhitlim Aortic Regurgita- 
tion m-ocardihs, Chronic -E B Male, fifty three > cam old 
Stonecutter Bom in Italy Past history ncgatl\-e. Symp- 
tdmi of dyspnea on exertion for past ten months. Wassermann 

' AD *.„y mcinremeau cNv" In Ihi. «<I 1" 
with the patknt 7 t«t from the tube 
vot-s-ee 
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reaction negative a:-Ray showed a very large heart— 18 1 cm, 
transversely, great vessels 7 cm wide Auscultabon and blood 
pressure showed presence of aortic regurgitation Died one year 
later Electrocardiogram (Fig 191) at time of hospital examma 
tion noted above showed mverted P waves, but a regidar pnhi 
of 54 to the minute 


4 Aunculoventncular Rhydhm (=AtnoventncuIar Rhythm) 
— ^This means a heart action ansmg from stunulus productioii 
m the yimctional tissues between auncles and ventncles, so that 
auncles and ventncles beat simultaneously It is a very rare 
condition, and signifies either a paralysis of the normal pace- 
maker m the smo-auncular node, or else an irritation of the 
junctional tissues It is not of much importance chnically k 
the electrocardiogram (Fig 190) the R (ventricular) and P 
(auncular) waves fall together or very close together, the P 
wave mverted 



Under this same heading may be added the very rare cas^ 
^ auncular standstill m which the ventncle continues to b 

the jimctional tissue pacemaker, but m which the aim 6 
^ completely paralyzed (Fig 191) FmaUy, we have also the 
condition of ventncular escape m which an imtable ventn e 
beats regularly, but more rapidly than the auncle (Fig 1^) 
Both of these conditions — auncular standstill and ventricular 
escape — are dependent on the activity of the junctional tissue 
pacemaker and are apt to result from digitalization 

Case IV — ■Aunculoventncular Rhythm ( = Atruneutfi^^^^^ 
Rhythm) Myocarditis {? Cause) —W S Desenbed above 
under “auncular flutter ” Followmg his flutter, fibrillation of 
the auncles was mduced by digitalis The drug was stopped 
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and the heart after four days became regular, with no evidence 
of auricular action. Finally, one week after the disappearance 
of auricular hhrillation and all evidence of auricular action, the 
auricular wave (P) reappeared, inverted, m the electrocardiogram 
immediately following the ventncular complex (J?) (Fig 192) 
Here the impulse arises m the junctioiial tissue and travels in 
both directions, reaching and stimulating the ventricles before 
the auncles ‘ Observe that the pulse ts peifecUy regular at 46 
Case V — AunculaT SlandsltU Cardtasderasts + Dip 
lahs — W J B Male, suty rune years old Musician. Bom 
in New York Past history negative SjTnptoms of precordial 
pain and dy^nea began two years ago, recently cough and edema 
of legs developed also i-Ray showed an enlarged heart, trans 
verse diameter of 16 3 cm., cardiac apex m sLxth space Shght 
to moderate hypertension Artenoscleroas. Wassermann re- 
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action negative Radial pulse tracing showed occasional ventric 
nlar premature beats followed by alternation. Patient died less 
lhan fifteen months later Electrocardiogram (Fig 193) showed 
no evidence of auricular action m an> lead after the admin- 
istration of di^talis leaf, 6 grams in the course of two wedm. 
Also there was constant electrocardiographic evidence of dc 
fccUve intraventricular conduction oi the right bundle-branch 
Wock type The pulse seas regular at SO per minute 

Case VL— Ytnlr/ailar Escape Uieitc ilyacardUis + Dtgi 
Wu— E J Y Male, fifty six years old Laborer Bora in 
New Brunswick Chancre at age of thirty three- Symptoms 
of myocardial weakness for past six or eight weeks. Y asscr 
oiann reaction strongly positive, x Ray showed a big heart, 
18 8 cm. in transiorse diameter, with apex in sixth space, and a 

* Ttli ca*e irmi dMcribed la detail io the Arrhlvca of tatenia! Medtdrte, 
October 1915 517 
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Wide aortic arch — diameter of great vessels 9 7 cm Luetic a 
Pulsus altemans by radial pulse tracing Patient recen 
grams of digitalis leaves m mne days Electrocardiograms ■ 
auncular standstill three days after stopping the dni 
ventncular escape four days later (Fig 194) In this 
one notes that the ventricular wave R appears twice as free 
as the auncular wave P The pulse was regular at 80 per i 



5 Aunculoventnculax Heart-block — ^This may be o: 
grades It is not rare 

(u) Simple delay in aunculoventncular conduction, v 
any dropped beats This means either depression of tl 
ductmg mechanism by digitahs or other toxin, or else ( 
pathologic alteration of the node or bundle between aunc 
ventncles The commonest cause is digitahaation, but 



Fig 195 

ndes out digitalis, the condition should be considered as i 
ordmanly Moreover, it is known that digitalis readi 
duces the condition m damaged or weakened tissue 1 
electrocardiogram one finds a time mterval between P ' 
ulax) and J? (ventncular) waves of over 0 18 second (Fig 
Case VH Delayed Aunculoventncular Conduction 
Myocardths and Cardtosclerosis C Male, seven! 
years old Harness maker Born on the Isle-of-Man Cl 
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at age of twenty two years. Symptoms of dyspnea and pre- 
cordal pam on exertion for the past four months. Wassermann 
reaction positive. x-Ray showed some enlargement of the heart 
— 13 6 Cm transverse diameter, and slight maease m width of 
great vessels, 7 cm Auscultation and blood pressure showed 
marhed aortic regurgitation. General arteriosclerosis. Pnor 
to the electrocardiogram patient was thought to have had httle 
if any digitalis, the record (Fig 195) shows a long P-R mterval 
(about 03 second) and an mverted T wave, both of which con 
ditlons suggest digitalization EBs bad heart alone might con 
covably account for this condition. Bu puUt teas regular at 55 
(i) Two-ta-one Aurtadovenlncular BeartAAock — ^Here every 
second auricular impulse (P) fails to produce a ventricular 
response (Fig 196) For example, with an auricular rate of 100, 



the ventricles would beat at 50 per nunute, both perfectly reg 
'rlar It ra a more serious condition than simple delay in con 
duction 

Case ym.~Two-ta-oiie AuncKlorttilncular Bcarl-Uock 
ilyocardilts (f Cause) —ABB Female, six years old Bom 
in Massachusetts Infantile paralysis at age of four months, 
with mvolvcment of left arm Tonsils and hj*pcrtrophicd left 
ceri'ical glands removed two j’ears ago, heart apparentlj normal 
then. Bradycardia for past six months No other symptoms 
tw signs: Heart does not appear abnormal except for usually 
®h>w pulse, always regular, varying in rate from 52 to 72 jot 
“ mute. Electrocardiogram (Fig 196) showed 2 to 1 auriculo- 
lentncular heart-blocl. with a regular renineular rate 0} 53 per 
uttnute 

(c) Complete Avnculoventncular Bearl-iloek ^This is the 
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highest grade of all, m which there is no longer any assooatrai 
between auncles (P) and ventndes (R), but mtli a legok 
ventncular action and pulse (Fig 197) Rarely this idioveBtnc 
ular rate may be relatively high, at 50 or more to the mnute, 
apparently the result of an imtable ventncular pacemaker or 
one situated high m the jimctional tissues where the automate: 
rates are relatively rapid Complete heart-block is a senoB 
condition meanmg wide-spread myocardial damage 



Fig 197 


Case IX —Complete Heart-block Myocarditis (f Dtphl^ 
the) —CEA Female, twenty-four years old Violin tea^ 
Bom m Massachusetts Never strong, always easily 
Very sick m infancy with measles, dtpUhena, and scarlet fevo 
Heart irregular at twelve years of age Symptoms of dy^^i^ 
precordial pam, and exhaustion on moderate exertion for 
eight years ^-Ray showed a large heart — 13 3 cm m transverse 



Fig 198 

diameter, with a normally sized aortic arch Apex impulse m 
the fifth space Blowmg sy^tohe murmur heard over precor ^ 
loudest at apex Pulse-rate regular, varymg between 52 and 
Electrocardiogram (Fig 197) showed an auncular rate of 96 
minu te and a regular ventricular rate of 65 — 

Case X — Complete Heart-block Cardtosderosts — ^ 
Male, sixty-mne years old Attendant officer Bom m Mas- 
sachusetts Scarlet fever at riy years of age Otherwise 
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history negative. Symptoms of wealness, dyspnea, and biliary 
colk for past three or four months. Wassermann reaction 
strongly positive, x Ray showed cardiac enlargement, 18 4 cm 
transversediemeter, aorticarchdPcm wide. Electrocardiogram 
(Fig 198) shows complete dissociation of auncular {P) and vcn 
tricular (R) waves. The auncular rate was 97 per minute. 
The pulse was regtilar ai 51 to the mmite 


6 Intraventricular Heart-block.— By the term “auriculo- 
ventrlcular blocl.” we mean bloddng of the impulse between 



n* lov 


tuncles and ventricles, by ‘ mtraientncular block” we mean 
trouble further down on the ventncuiar side of the junction 
?>eci£ically below the spht of the bundle of His into its brandies. 
This may be of various grades and tjpes alro and is alwaj’s sig 
nificant of considerable mj ocardial damage or poisoning It is 
Wore important evidence of senous heart trouble than auriculo- 
'tntncular block itself with the possible arcepUon of complete 
heart-block Yet in these cases particular!} we usuall} find 
» regular pulse of normal rate The assoaation of this condition 
*0 often with angma pcctons should maJ e the electrocardiogram 
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of use m the study of doubtful cases of angina Intraventacalai 
block IS not infrequent It is of three types, as follows 
(a) “Right Bundle-branch Block ” — ^This results fromlesionol 
the nght mam branch of the aunculoventncular bundle of His, 
which branch conducts the cardiac impulse to the right \entnde 
from the junctional tissues, where the impulse is received Iiom 
the auricles The defect is usually permanent and evidence of 
very serious myocardial disease, but it may be temporary or 
toxic In these emses the left ventncle beats first, the impulse 
reacdimg the right ventricle directly through the muscular cont^ 
nmty of the two ventndes In the electrocardiogram Leads 1 
and 3 are the necessary leads for detectmg this condition. If id 
L ead 1 we find an upright Q-RS complex more than 0 1 second 
m duration and m Lead 3 an mverted Q-RS complex more than 
0 1 second m duration, we conclude that nght bundle-branch 
block IS present (Fig 199) _ 

Case XI — Right Bundle-branch Block Cardiosclerosis 
A L Male, fifty-seven years old Russian pedler Symptoms 
of dyspnea and weakness on shght to moderate exertion for yearn 
Heart enlarged, with apex impulse m sixth mterspace, but wi 
out murmurs Nephritis with marked hypertension. Glyco* 
suna General arteriosclerosis Cardiac failure Graphic rec 
ords showed at times pulsus altemans, ventncular premature 
contractions, and paroxysmal auncnilar fibrillation. 
died m December, 1916 Electrocardiograms m 1915 and 1 
alwayrs showed blocdr m the right bundle-branch (FiS ^ 
The pulse was regular at rate of 86 

(h) “Left Bundle-branch Block ” — This is a much rarer con 
dition, about one-tenth as common as the nght-branch bio 
The left branch is wider and larger than the right and so is uo 
so apt to be mterrupted by lesions It may be that it is 
respondingly more serious when found To detect left bundle* 
branch block the electrocardiogram is essentiaL Lead 1 shows 
an inverted Q-RS complex more than 0 1 second m duraboi^ 
while Lead 3 shows an upright complex more than 0 1 seco 
wide (Fig 200) 

Case Xn — Left Bundle-branch Block Cardiosclerosis 
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W G MaJe, fortynine jears oM Russian tailor Past 
history Mgative except for alcohol, 5 or 6 whislues dail} for past 
ill or seven year* Symptoms of dyspnea on exertion for past 
few years, worse during last mne months with onset of abdominal 
pain, orthopnea, edema, and weakness. Heart enlarged with 
weak first sound and double second sound at apex, without mur- 
murs. Liver enlarged Asates. Hydrothorax Edema of feet 
and legs. Wassermann reaction negatii'e Electrocardiogram 
(Fig 200) showed marked aberration of the ventncular waves 
(R) The pulse vxis regular at rale of 71 



Ftg^ 200 

Arhonzatwn Block — The mam branches of the aunculo- 
ventncular bundle of spread out quickly under the endocar- 
dium of the ventricles into a perfect nctvrork of branches. It is 
tpdtc natural to expect to find frequent evidence of defect in 
Impulse conduction through this arbonzation. More and more 
tastt are coming to h^t m which one sees e\'idence of such dis- 
turbance — ^in fact, at the present moment e\'eo httle notch or 
hentation of the ventricular wave of the dectrocardiogram, c;'cn 
fu Tcad 3, IS bemg considered bj some as ciidcncc of arbonza 
block. This is too extreme, for one ma} see nolchmg of the 
Q BrS compleac normallj in Lead 3 But, speaking conserva 
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tively, one sees numerous cases m which though thereisnodtai 
cut nght or left bundle-branch block, there is much evidenced 
abnormal impulse distnbution m the ventricles It is to sndi 
cases that we may apply the term “arbonxabon blod ” We 
should look particularly m Lead 2 of the dectrocardiogiam ioi 
this condition, shown by clear notchmg or increased durahon 



Fig 201 


(width) of the Q-RS complex beyond the normal limit ofOt 
second When defimte arborization block is found it is a 
almost as senous as the bundle-branch type (Fig 201) F^iely 
one may find an alternation m height or shape of the R waves, 
aheady too wide This is probably as significant as 
altemans It signifies variation m the capacity of a weaken 
mtraventncular conduction system (Fig 202) 



Fig 202. 

Case Xm — Arhonzahon Block RJieumattc Heart 

P Male, twenty years old Bom m Massachusetts 
Rheumatic fever at ten years of age and every year since 
Symptoms of dyspnea for past eight years, and palpitation nno 
weakness now Heart very large, with soft, blowmg systohe 
murmur over precordia, loudest at the apex Fingers markedlj 
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dubbed and cyanotia Radial pulse tracing showed frequent 
ventricular premature beats followed by marked pulsus altemans. 
Patient died within two years. Electrocardiogram (Fig 201) 
showed a high qjht R wave of sh^tly increased duration and a 
markedly mverted T wave in Lead 2 Patient had not been 
having Higitphg for two weeks prior to electrocardiogram Tite 
puUt vxis regular at rate of 106 

Case XIV — AUemation of EUctrocardtogram Aortic Steno- 
and Rtgurgitatum — A. B Male, twenty-eight years old. 
Jewdry shipper Bom in Massachusetts. Past history nega- 
tive. Symptoms of dyspnea on moderate exertion for one year 
ary j substemal pam and weakness for the past six months 
X-Ray showed an enlarged heart, 16 6 cm transverse diameter, 
with great vessels 8 rm. wide. Very rough sj^tohe murmur at 
base, loudest in aortic area, diastohc murmur lower pitched, 
heard along left border of sternum Wassermann reaction nega 
tivc. Died ten weeks later Electrocardiogram (Fig 202) 
showed marked alternation of the ventncular waves (R) with 
some increase in duration of these ventricular complexes beyond 
the normal The pulse was regular at 98 


7 Ventricular Preponderance — ^Relative mcrease in muscle 
Pass of one or the other ventricle. One of the findings of the 
dectrocardiogram is that of abnormal preponderance of either 
^-entricle. It is sometimes useful to know whether the heart 
shows right or left ventricular preponderance in doubtful cases, 
M With an obscure loud systobc murmur at the base where 
pulmonic find aortic stenosis are under consideration as possible 
causes Here the first and third leads gi\c the ncccssarj m- 

fonnation. 

(a) Left Ventricular Preponderance —IS the Q-R-S complex 
ui Lead 1 is very positive and m Lead 3 verj negativ c, 
conclude that there is definite abnormal preponderance of t^ 
left vcntride.1 Practically, one ma> add the height of the upward 


^ Mn nicli aue. the dormtion (width) of the 

^ «ithln Domal Urmts. OthcrwiK the condition u malted b> Intrartn 
^dcular Uock of the bimdle-branch type. 
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excursion m Lead 1 in miliimeters to the depth of the dow 
ward excursion in Lead 3, and then subtract the sum of 
downward excursion in Lead 1 and the upward excursion u 
Lead 3 » If the result lies between +20 and +30, we have m 
dence of doubtful or shghUy abnormal preponderance of the W 
ventnde IS the result is more than +30, we may 
there is abnormal left ventncular preponderance (Fig 
This IS most commonly seen m cases of aortic regurgita on 
of chrome hypertension, and is of fairly frequent occunence. 



Fig 203 


CaseXV— £€// Ventncular Preponderance 
gurgitation — G C Female, sixty-mne years old ° j pre- 
Bom m Italy Symptoms of mcreasmg jjiuch 

cordial pam on exertion for past sixteen years 
enlarged, with apex m sixth space and dilated ao c ^ 

Auscultation and blood-pressure (230 mm systohe, 

... farther oo- 


' Carter, E P , and Greene, C H , have recently pubhshed 
servations on The Electrocardiogram and Ventncular Prepon 
Int. Med , 1919, -oav, 638) which indicate that the easily det ^ antitah'^ 
nation of the axis of the heart may serve as a more reliable QU 
guide to cardiac change ” than the index desenbed above 
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diastolic) showed presence of aortic regnrgitation. Wassennann 
reaction negative Radial pulse tracing showed pulsus altemans. 
Electrocardiogram (Fig 203) showed marked left ventncular pre- 
ponderance (index of -t-46) The pulse was regular at rale of 78 
(6) RtgU Ventricular Preponderance — Tie electrocardio- 
graphic fin dings of left ventncular preponderance are reversed m 
this condition. A deep downward excursion m Lead 1 with a 
hi^ upward excursion m Lead 3 gives us evidence of right ven- 
tacular preponderance. Using the same procedure as mentioned 




before, if we find an index between — IS and — 18 i\c suspect ab- 
nonna] preponderance of the right xontncle while figures more 
Mgatii'c than —18 ala ays mean abnormal right xentncular 
preponderance (Fig 204) This is most commonlj seen m 
marked mitral stenosis and congcmtal heart disease, rarel} in 
thronic emphj'sema 

CsstXn— Right Ventricular Preponderance Congenital 
Reart Disease {Pulmonary Slaiosis) — C hi Female, twentj - 
*«'’envearsold Housewife Horn m Roumania Post history 
Btgatii-e except for one miscarmge one child linng and well 
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Symptoms of palpitation for ten years, and dizziness and dyspnea 
for two years past Steadily losmg ground Heart shoved 
marked systolic murmur and thrill at base, espeaally pronounced 
m pulmomc area Electrocardiogram (Fig 204) showed madeed 
preponderance of the nght ventncle (mdex of —25) Tht pdst 
was regular at rate of 68 

8 Dextrocardia — ^With mversion of all the waves, P,Qr8rS, 
and T m Lead 1, with httle change m Leads 2 and 3, one may 
make a certain diagnosis of congemtal dextrocardia (Fig 2(b) 
If the heart is pushed or pulled over to the nght by some patho- 



‘ Fig 205 

logic process, one does not obtam this picture Hence, given 
case of dextrocardia, the electrocardiogram aids one m deter 
m ining whether it is congemtal or acquired . 

Case XVH — Dextrocardia, Congemtal — M C Fem 

No cardiac symptoms, en 


thirty-five years old Housewife INU UU-Luau 
tered hogiital for acute salpmgitis Heart examination showee 
the apex in the fifth right mterspace with right border 9 to 10 era 
to the nght of midstemum, left border 5 cm to left of niidster 
num The electrocardiogram (Fig 205) showed complete ^ 
version of Lead 1 TIte pulse was regular at rate of 96 
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9 MyocardUl Weakness, — Not infrequently one finds dec- 
trocardiographic evidence of a very weak myocardium m 
cases with a regular pulse This Is shown by one or both of two 
findings a veiy low or flat T wave (when one can rule out digi- 
talis effect) and small excursion of all waves m all leads (both 
findmgB shown well m Fig 206) 

Case XVBJ —Myocardtal Weabtesi Ar^aiasdemns—J F 
M Male, siity-three years old Bom in Marne. Symptoms 
of dyspnea, precordial pam, weakness, edema, and blurring of 
vision for past three months Wassermann reaction negative 



Fip 206 

Hypcrtensioii, Ketmihs. Cardiac failure. Died twdvc days 
after electrocardiogram was taken. Postmortem axamination 
skowed arteriosclerosis generalised, including kidnej'S and heart, 
lyiiiphangio*€3idothclioma of retropentoneal region, extend 
mg into the inferior vena cava and hepatic \Tms, with thrombi 
in infoior vena cava, hepatic, iliac and renal \'ein3, and right 
iuriclc. Electrocardiogram (Fig 206) showed \ erj small dipha 
T waves, and very small excursion of all wa\'C5 in all leads. 
pulse tttw regular at rate of 102 

10 Digitalis Effect— It has been discovered m recent 
that digitalis will ordmarilv flatten and ert the T wa\*c of the 
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electrocardiogram which in Lead 2 is normally upnght (Tig 
207) Full confirmation of this fact has given another mcentne 
to the routme study of hearts by electrocardiography Slight, 
moderate, or marked digitalmahon of a heart may be detenmned 
and followed by the electrocardiograrn This change in shaped 
the T may be seen m digitalization long before a slowing of tb 
pulse or the production of heart-block, or the findmg of a coupled 
or bigeminal pulse The pulse may be regular at 72 to the mmute, 



Case XIX —Digitalis Ejffcct Inversion of T Wave -L L. 
Female, fifty-three years old Housewife Bom m Massa u- 
setts Luetic myocarditis and aortitis with aortic 
Symptoms of substemal pam and dyspnea off and on for se 
years, worse on exertion and of late a:-Ray showed enlar^ 
heart, 14 cm m transverse diameter, great vessels 6 4 cm wi e- 
Carchac apex m sixth space Auscultation and blood-pressure 



Fig 208 

showed presence of aortic regurgitation Wassermann 
strongly positive The electrocardiogram (Fig 207) sho 
mversion of the T wave after 2 grams of digitahs leaf m one w 
The pulse was regular at rate of 96 

11 Hypothyroidism — ^Another condition which carries with 
it orchnanly a low or flat or mverted T wave is hypothyroidis® 
(Fig 208) Myxedema and cretmism act similarly With 1 ® 


DIAGNOSTIC VALUE OP ELECTEOCAEDlOGEAim IO57 

provement after feeding thyroid gland, the T wave tends to be- 
come more positive. 

Case XX . — Creimtsm — H L Female, twenty years old 
Bom m Marne. Very thin tin aght years old, smce that time 
"fat** Stopped growing at about ten years of age. Physical 
examination showed typical cretinism. Heart apparently nor- 
TTiwI, Basal metabolism was — 17 per cent, (below normal) 
before treatment and +20 per cent. (abo\e normal) after two 
months of thyroid gland therapy The electrocardiogram 
(fig 208) showed a definitely inverted T wave before thyroid 
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adaniiistratioii, and a definitelj positive T -wave after two months 
of treatment The pulse seas regular at rate oj PS 


12 Tremor— FinoUr, one often sees m the electrocardiog^s 

of ncr\ous people, and more often in cases of hj'perthj ism 
or Gm\-cs’ disease, an uregnJar fine osaDaUon due to the general 
body Uemor (Fig 209) This occurs most ffequenUj with 
tachixardia. , , , 

Case XXI —rremor Acurens— J E K. Male thir^- 

two years old Foreman in factory Bom m Maswchuset 
Always nen-ous, but much worse since mental strain due to 
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sickness in f amil y one year ago Heart normal except loi 
tachycardia. Tremor No definite evidence of hyperthyroid- 
ism The electrocardiogram (Fig 209) showed normal rhythm, 
the regular cardiac waves somewhat obscured by a marked tremor 
of the “stnng” m every lead The pulse was regular at rate of 9! 

SUMMARY 

In the study of heart conditions, when the pulse is regular 
and even at a perfectly normal rate, the electrocardiogram E 
sometimes very useful 

The employment of the second lead alone will show many 
thmgs It may reveal an aunmiloventncular heart-block of 
simple delay m conduction without dropped beats, a two-tcnme 
block, or a complete block with a relatively high ventncuto 
rate It also may show arborization block or alternation, or 
frequent flat or mverted T of digitalization, of a weak myo- 
cardium, or of hypothyroidism It may reveal the aim 
hypertrophy of rmtral stenosis, or an unrecognized aun 
flutter or ectopic auncnilar rhythm, or an aunculoventn 
junctional rhythm Finally, it may give evidence of a mar 
tremor so often found m exophthalmic goiter In 
the pulse-rate may be perfectly regular and usually not far 
the normal average m rate , , 

The use of the first and third leads alone may reveal mark 
mtraventncnilar (bimdle-branch) heart-block so serious m sig 
mficance, or abnormal preponderance of one -or the other ven- 
tncle 

The use of the first lead alone may reveal the presence of com 
gemtal dextrocardia 

Very small deflections m all leads mdicate usually a very w 
myocardium 
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ALBummnuA m young men 

We doctors are bo accustomed to deal with sick people that 
we have buflt up all of our standards and tests from the accumu 
bted data of sick people rather than from well people. This has 
been particularly brought home to us Tvben we examine any large 
group of presumably well individuals The aamination for life 
rristirance, the routine physical examination of any group of inch 
viduals, and, more recently, the examination for the army, has 
c^tttod a considerable mocUhcadon of the usually acc^ted stand 
ards of health and disease. 

The particular standard which I bav^e in mind is the test for 
filbumin in the unne Albunununa has been hitherto rccognired 
w perhaps the most common ^onptom of kidn^ damage. It 
has been adequately noted that albuminuria docs appear in 
fever, In wduch it is supposed that the kidney undergoes a doud> 
Perhaps more recently it has been granted that al 
buminuria may occur 03 a result of severe phj’Hcal exertion. The 
bteraturc contains, furthermore, a goodlj number of isolated 
of what is usually called albunununa of adolescence, or 
pbyaologic olbuminona, or orthostatic albunununa. Such an 
flfbutninuna has been reported ui the past as of somewhat un 
occurrence, and noteworthy because it accompanied none 
of the usual ^Tnptoms or signs of kidnQ^ damage. 

Several years ago, when makmg, as a routme, the complete 
physical examination of the entire freshman class at Harvard 
lfm\crsity,I was able to pomt out that 1 out of 20 of these 3 *oung 
or 5 per ant,, presented albunununa ui a single speomen 
of unne, passed at the tune of examination. The actual per 
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centage of Bnght’s disease was, however, only about ^ ol I 
per cent Since that tune I have repeated these observations, 
so that I now have observations on approximately 5000 yoimg 
men, between the ages of sucteen and twenty-four, and the pa 
centage still holds good, namely, that 5 per cent of these young 
men, on a routme physical exanunation, will show albuminuna 
m a smgle specimen passed at the tune of the examination. By 
‘ albuminuna” I do not mean the amount usually designated as 
the “shghtest possible trace,” but a very defimte ring, when nitnc 
aad IS carefully added to urme m the usual wmeglass test Any 
case associated with an inflanunatory process m the genito- 
unnary tract, as evidenced by history, physical examination, or 
exammation of the urinary sediment, is, of course, not included 
m the figures or m the discussion The examination of the sedi- 

ment of the cases imder discussion is negative for casts and 
cells m essentially 85 per cent So-called cylmdroids were 
frequently found In the small proportion of cases in which 
casts were found the findin g was mconstant, and these cases 
did not tend to be more persistent than those without casts. 

As far as possible these cases of albummuna have been fol 
lowed up, and we have observations for varying lengths of tune, 
some of which nm over five years As far as is known none of 
the cases of albummuna, which did not present other evidence 
of nephritis, so that the diagnosis of nephritis could be made at 
the tune of the exammation, has subsequently developed nepbn 
^ It may be perfectly possible that some of the cases of al 
ommuria are actual early cases of nephritis, but there is, as yet, 
no evidence of this m our senes of cases 

It has been of mterest to re-examme groups of these same 
young men, with the idea of venfymg the previous observabons 

e exammation of 100 unselected students showed that 5 p®” 
cmt of these 100 had albummuna at the time of the exaininatiom 
owever, it was not the same 5 per cent which had albummuna 
at the first exammation. Three of the men presented albuminU' 
na on both occasions, and two who presented albumimina on 
c St exammation were replaced by two who represented al- 
ummuna on the second exammation It seems evident, then, 
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that albuminuria tends to occur at any routme examination m a 
rather fixed proportion of unselected young men 

The next step obviously was to ascertain if the group of men 
presenting albummurla had any common characteristics- It 
was found that albummuna was relativdy rare m the best ath 
letes, for example, less than 1 per cent- of candidates for the 
varsity sports presented albummuna. These candidates were 
men picked from a large group of men, and represented a special 
^pe of physical fitness When the range of selection was made 
wider, as occurred in the case of candidates for the fres h man 
teams, the percentage was some\^iat higher, approximately 2 
per cent , but it did not reach the general average of 5 per cent 
In one group of 662 young men blood pressure readings were 
taken both standing and recumbent, 12 8 per cent showed a 
systolic blood pressure reading at one or both of these eia m in a 
tions over 140 These cases were subjected to further critical 
observation, with the conclusion that, except 1 case of nqihntis, 

1 case of obesity, and 2 cases of cardiac disease, the alteration of 
blood pressure was inconstant and was to be associated with the 
nervous disturbance attendant on the examination, and these 
cases presumably represented types of labile blood-pressure. 
Nevertheless, although on abnormal s>^tolic blood-pressure de- 
tected at a single examination seems to be of no significance, 
It was found that the madence of albummuna was twice as great 
m this group with labile blood pressure as m the total group 
It IS of considerable mterest that there is also a vanaUon in 
the frequency of albummuna when judged from the pomt of 
view of bodily statics. If one classifies the posture of the stu 
dents, as has been done by Dr Lloyd T Brown, one finds ^ 
Is three times as great a percentage of albummuna amo^ the 
students rvho stand poorlv as among the students who stan ^ 

It should be added that 80 per cent, of the students were regard^ 
wstandmg poorly, and 20 per cent as standing well Th^ob- 
“tvations confirm the previous observation that those who am 
pwicularly ph>’sically fit, as the athletes, show less tendenc> to 
“Ibunununa than those who are not so completely ph>-si(^} 
"pupped for athletics It has been argued b\ some wnters tha 
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this particular form of albummuna has some rdaboa to the pos- 
ture of the body, and our observations confirm this, but only to 
the extent that albummuna is more frequent m those with poor 
posture than those with a good posture 

The mdividual cases of albummuna have been studied mth 
particular reference to the time of occurrence of the albummuni 
These cases divide themselves mto three groups Group 1 con- 
sists of those who show albummuna at any and all examinations 
of the unne Group 2 consists of those who show albumm dunng 
the daytime, much more marked after exercise, and not at all 
in the mommg on gettmg up Group 3 consists of those who may 
occasionally show albummuna, although it has no demonstrable 
relation to amounts of exercise, etc The second group is by fai 
the largest group, and represents the usual type. The amount of 
albummuna present seems to depend upon the amount of phys- 
ical activity The amount of albumm can be varied very easSy 
by the quantity of exercise taken After ordinary hard exeiase 
it is not infrequent m this type of case to find an amount of fil- 
bumm that is, at first sight, rather alarming It may amoi^ 
to ^ of 1 per cent Certam of these mdividuals have been selected 
for careful mtensive study Th^ have been sent to a hospital 
and the usual observations have been made on renal function 
by the phenolsulphonephthalem test, by the chermcal study of the 
blood for blood mtrogen, blood urea, blood chlonds, and the COj 
combming power, etc All these mvesbgations were n^bve. 

As the cases of albummuna were observed, there was i 
marked tendency for the condition to disappear Unfortunatdy 
I have not the exact figures of the decrease of frequency of al- 
bummuna. Among freshmen at Harvard Umversity, with bd 
average age of eighteen, the percentage of ocmirrence is 5 Ih 
another group of unselected upper classmen, with an averaS® 
age of twenty, the percentage of otxurrence was 3 5 It wasim 
possible, however, to predict the outcome m any individual case. 
One particularly husky young man still has just as much albumm 
^CT^erose as he had five years ago, and he has been m perfe®^ 
uealth during all that tune Cases have been followed who were 
encouraged to partiapate m formal athletics, as well as those 
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cases Tvho did not partiapatc m athletics. No difference could 
be seen m the condition. There were cases in which albumin 
persisted, as well as in which the albuminuria cleared up, whether 
they eierascd violently or did not 

Nor was diet found to have any essential influence upon the 
condition Some cases abstained ver> largely from meat, and 
it was not foimd that these cases showed any greater tendency 
to be free from their tendency to albuminuria than those cases 
who ate the usual diet In all cases it has been customary to 
advise the avoidance of excessive ingestion of meat 

It was our expencnce usually that the general practitioners 
and also men skilled m mtemal mcdicme did not recognise this 
condition of temporary albuminuria of adolescence. This condi- 
tion caused a great deal of alarm in many instances, and has been 
the reason why observation of the effect of certain drastic re- 
strictions of diet and of eierase have been possible, because the 
family physicians of the young men have advised rigorous at- 
tention to diet or exercise. 

Nevertheless, viewed from our considerable experience, this 
condition has not demonstrated itself to warrant any particular 
measures. It may not be, perhaps, a normal phenomenon of 
adolescence, because it does not occur m the boj'S who possess 
the best standards of ph>'Bical health It does occur so frequently 
in otherwise healthy boys of average phj'sique that it should be 
discounted as an evidence of disease in the absence of other 
evidence of renal damage. Albuminuria should, of course, in 
dicate a careful search for possible nephritis. But even persist- 
ent albuminuria is not incompatible with a clean bill of health, 
especially when albumin is absent after rest in bed and is present 
hi %'arying amounts depending on the amount of phj'sical cicr- 
bon. Albuminuria in young men has been the cause of much 
iiecdless alarm It should be recognized as on abnormal finding, 
perhaps, but generally temporary, and not of a nature to warrant 
hiterference in any way with normal activitj of these )'oung men. 
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ASTHMA, HAT-FEVER, AHD AIMED CONDITIORS 

Ii is very generally recognised that asthma, hay lever, and 
several other diseases are dae to a state of hypersusceptibihty to 
protem, and that these vanous symptom<ompleies are dqiend 
ent upon the general condition of natural sensitization m man. 
This condition of natural sensitization includes a number of so- 
called diseases formerly regarded as climeal entities, but now 
thought of simply as vanous manifestations of one common 
underlying pnnaple. When the manifestation is in the eyes and 
nose the hypersuscgitibihty is gtnerallj to one or another of 
the plant pollens, and the condition is called hay fever When 
the manifestation is m the lungs the hypersusceptibility may be 
to a variety of foreign proteins, or may be to some chronic bac- 
terial infection, and the condition is called asthma (ertnnac and 
hitnnsic respectively) ' When the manifestation is m the skin 
the hypersusceptibihty may be due to a wider range of sub- 
stances, and the coniuon is called urticann. Besides these 
three more or less typical examples, there are a few cases with 
aymptoms of gastro-intcstinal or subcutaneous origin, whudi 
should probably be included — cases of vo mitin g, diarrhea, and 
abdominal pam following the ingestion of certam foods, or cases 
of angioneurotic edema which often follow the ingestion of food 

The theories as to the causes and mechanism of these dis- 
or rather of the fundamental hypersensitive state, are ill 
defined and founded on relatively few facts, and it is, therefore, 
but natural that they should change. 

Howev'er, it is necessary to understand these few facts in 
utder to study and treat the condition properl) 

*Radctm»noFM A OiniolStod) ot ISOCuaot Bnwdilil Anhnn. 
"'•dwaof IntemitMedreme 19IS nu.SH'-Sil. 
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The facts which we have are these 
First Certain cases of asthma, hay-fever, or urhcana, etc., 
have a very defimte relation to some one or other definite protem 
substance, m that when the patients come m contact with tins 
substance, either by direct contact or by mhalabon or by inges- 
tion, they wheeze, or sneeze, or itch, etc , and when not in con- 
tact with these substances they have none of these symptoms and 
are well Second When a nunute quantity of this substance m 
soluble form is brought m contact with the skin or mucons 
membrane of the patient a violent local reaction takes place. 
Third Repeated mjections of a solution of this foreign protein 
substance will, in the majonty of cases, bnng about rehef of the 
chmcal condition, just as total avoidance of the substance 
also give rehef From these three facts it is seen that thse 
exists m the mchvidual patient a marked hypersusceptibihty to 
the foreign protem m question. 

This hypersusceptibihty is very comparable to the ® 
hypersusceptibihty of the gumea-pig artifiaally senatized o 
some foreign protem, as, for example, horse-serum Not o y 
are the symptoms presented by the patient m an attack y 
the gumea-pig after the second dose of horse-serum very 
but the quantity of the protem substance necessary to p 
these symptoms is m each cmse mmute and far below the 
necessary to produce any symptoms m normal mdividuals o 
these accoimts asthma, hay-fever, and urticaria have come 
considered as anaphylactic m nature 
Between anaphylaxis m animals and the condition of ^y^ 
susceptibihty m man there are at least two differences 
first of these is the fact that gumea-pigs which recover from 
shock followmg the second dose of horse-serum caimot be 
fected by a subsequent dose of horse-serum, provided this su 
sequent dose is given withm a period of ten dajm But dun^ 
the treatment of asthma and hay-fever, cases are constan ) 
seen which present marked local, and occasionally general, reac 
tions to the particular protem to which they are sensitive, an 
with which they are be ing treated, and this m spite of the fa 
that they have already had just such a mfld reaction within, 
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perhaps, a five^lay period In other irords, the phenomenon of 
anti-anaphylaiis, well known m animals, is not seen in man 
Second Natural senatiaation is usoally mulbide, whereas an 
animal se n s it ized artifiaally is speofirallv sensitiied to that 
protem used for the sensituang dose, and on reuyection will 
react to that protein and to no other Furthermore, natural 
sensitization in man is, according to Cooke and Vander Veer,* 
encountered m about 10 per cent of all mdividuals, while, as 
tar as we know, it is never encountered m nnimaU 

Between natural and acquired sensitization in man th^ are 
striking differences ^(Longc^)* Natural sensitization is us- 
ually multiple and is inherited, according to the Mendehan laws 
(Cooke and Vander Veer) Acquired sensiUiabon is always 
sm^e and specific. A more important difference on which there 
is lately being placed more and more emphasis is that in acquired 
senatlzatlon in man, aa characteristically shown in serum dis- 
ease following the use of various antisera, there is a well marked 
development of circulating antibodies (preopitins, anaphy 
Isctmes, etc,), whereas m natural sensitization there is, in ^te 
of numerous attanpts to demonstrate them, no such devdop- 
®ent of these arculating antibodies.’ Recent opetiments in 
this dime have shown that even after constitutional reactions 
incidental to the treatment of hay fever and asthma no orculat- 
>Bg antibodies are demonstrable in the blood 

From all this it seems reasonable that the underlying immune 
pocesscs of hay fever asthma arc probably not the same as 
processes underlying both the ordinary anaphylaxis m the 

* 0»lte, R. A , «nd Vindtr V«r K Homan S enimni tlon. Jtmnml o{ 
1916, 1 301 

'Longcope, W T Sowepubaity of Man to Forrfgn Ploteiu (Htnry 
*"*>*«») Arotr Jonr Med ScL, 1916. dB 635. 

■ Cooke, R. A, Flood E. P, Coen, A F Hny-foer The Netore of 
*“ Procesi and of tie Mechanlra of tie Aflerriatint Effect of Sped 6 c Treat 
loumal of Immonoloey 1917 B. 117 Walker J C. Complement 
”t»lkm and Predpitln Renction* irfth the Semm of Bronchial Awhmatica 
SendUve to the Protehu of Wheat Hone Dandruff Cat lUlr and 

tWntthe* ProtelniaaAnagciaandtbtCntantota RcactBoaian 

“dea of Senaltiratlon, Study iB Jour Med Reeeatth 1917 N S, im 
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animal and artifiaal, acquired sensitization in man. In a 
recent article Cooke* suggests that the condition of senatna 
tion m man consists of an idiosyncrasy to vanous proteins that 
these foreign proteins do not act as antigens, because they ap- 
parently produce no antibodies 

To date we know very httle of the processes underlying the 
condition of natural sensitization m man, but the recent woik 
outimed above would seem to mdicate that the condition is les 
of a true anaphylactic nature than we have in the past five 
years been accustomed to think 

How do these theories and a knowledge of the underlying 
facts help us m diagnosmg and treating cases belonging to this 
group, for example, cases of bronchial asthma? If we assume 
that some foreign protem substance (mcludmg bacterial protems) 
IS the basis of the condition, diagnosis consists m trying to idea 
tify this substance Treatment will be planned and earned out 
in a much more mtelhgent way if the underlying pnnaples are 
borne clearly m min d 

First, as to diagnosis Each new case of suspected idio- 
syncrasy to foreign protem should have a very careful history 
This history should mclude not only the character of the atta 
themselves, but the periodicity and duration of these attaiis, 
With espeaal reference to at least the foUowmg three pomtSi 
(1) Season of the year, (2) change of residence or relation to 
''locahty, (3) relation to atmospheric conditions, including damp- 
' temperature, and wmd direction , 

The family history with regard to asthma, hay-fever, ^ 
idiosyncrasy is very important, as it has been shown that o 
patients with idiosyncrasy to some foreign protein ^iparen y 
inherit the tendency to ttns idiosyncrasy m at least 55 per cent 
of the cases, whereas patients whose symptoms are probably due 
to bacteria inherit the tendency m only 10 per cent , so that a 
positive family history is a defimte suggestion that a patient is 
susceptible to some foreign protem 

Whfle of aU tests and of all methods for studynng these pn 

Cooke, R, A. Allergy m Drug Idiosyncrasy, Jour Amer Med Assoc-' 
1919, 73, 7S9 
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tlents the history la perhaps the most important and oftentimes 
is qmte suffiaent, yet we have another method of diagnosis. 
We know that patients who are susceptible to foods, animal 
dusts, and pollens will react positively when a solution of the 
protein is applied to a scratch on the arm. A skm test may be 
done in two ways, either by applying directly the purified protem 
to a drop of diluent on the arm and scratching lightly throu^ 
H (cutaneous test), or a solution of the protein m high dilution 
and in defimte quantity may be injected between the layers of 
the skin ^ntradennal test) 

The results of the two tests are usually the same The 
intradermal test is much more dehcate. The cutaneous method, 
much easier techmcally, is often mterpreted only with some dif- 
ficulty The chemistry of some proteins is such that they are 
not available m solutions which are entirely innocuous when 
injected into the normal skin, and hence the mtradennal test 
has a limited apphcation. 

What proteins are used as a routine in the study of these 
cases? From what has gone before, it is obvious that we should 
be gmdcd by the history in mnking intradermal tests. If pollens, 
food, or animal clusts are suggested, the skm tests of these sub- 
stances should be done carefully and in greater assortment than 
the other proteins, but several proteins are so commonly causes 
oI asthma that it is felt that their routme use is indicated in 
each case. The list of routine profems should indude 
Ragweed 
Horsehair 

The spht proteins of wheat 
Rgg white. 

Goose feathers. 

One meat, as beef 
One fish, as codfish 

in addition to this routme list other proteinj can be added with 
out luniL In this connection it should be borne m mmd that 
none of these protein substances can be absolutely rehed upon 
until such time as each particuiar protem preparation has gu'en 
a definitely positii'C test in some patient whose expenence 
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was entirdy compatible with this skin test Until such a posi- 
tive skin test has been seen we cannot with certainty say that a 
negative test with that protem rules out a corresponding forogn 
substance (food, etc ) as an etiologic factor 

For the mtradermal tests, our selection is limited to those 
proteins easily obtamed in bland solutions This group indodes 
espeaaUy all the pollens, the white of egg, whole milk, the seta 
of animnis We have used meat broths from the kitchen in a 
numbers of cases, but have never seen a positive test For these 
intradennal tests it is our praci;ice to standardize the soluhons 
accordmg to their total mtrogen content For the tests, solu- 
tions cont ainin g mice 0 02 mg of mtrogen are used in each 


In the study of eaeJh case another matter cannot be too 
strongly emphasized — the necessity of a careful and complete 
physical examination 

Further comment on these several pomts will be made in ® 
discussion of cases which follows 

The first case is that of the man or woman of twenty-eigh 
who has had hay-fever for sixteen years, whose father or mother 
has hay-fever or asthma or is poisoned by some food, as lobrtei 
or strawberries, whose hay-fever is limi ted m tune from the a) 
of onset m the rmddle of August to the first frost m late Sep- 
tember (a period identical with the presence m the atmosph^ 
of ragweed poUen) and who is entirely well at other times of ® 
ear 

The correct diagnosis m such a emse can be made m five uun 
utes, and the positive skm test to ragweed pollen extract is 
most superfluous except that it proves the diagnosis and com 
pletes the picture 

Unfortunately, not all emses of asthma or urticaria are as easy 
of diagnosis, and the vast majority of patients m this dime require 
extensive and cmreful study We have been m the habit of test 
mg them with numbers of food proteins m order to try to deter 
mme whether or not some food might be important m the etiology 
of the condition These tests are often mterestmg and i® 
portant However, m a great many cases it is evident from the 
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history that diet has httle or no thing to do with the rase m 
qaestwn, as, for example, when a patient has been on a general 
diet for some time and has attatis of whatever nature at only 
very long intervals, which attacks are not preceded by the eat- 
ing of any imusual food Another case will give a history of 
having been on an exclusive milk or other very restricted diet 
for a number of weeks, during which time the symptoms remain 
unchanged If, on the other hand, symptoms follow the inges- 
bon of certam foods or come on a special day of the week or on 
hohdays, and the patient gives corresponding and compatible 
sbn testa, it is more than probable that speoal food is the cause 
of the attati 

In discussing the management of comphcated asthma the 
history of a particular case Is brought to mind This man of 
forty five had had asthma for ten years, during the last two of 
which it was practically steady throughout the year A careful 
history of the early period of his asthma m comparison with the 
history during the preceding few )ear8 brought out the fact 
that he had suffered from hay fever during August and Septem 
her for twenty years, and that about ten years ago this haj 
fever led to asthma m August and September, and about two 
jears ago the asthma for the first time exceeded the bounds of 
the hay-fever season. This man presented on physical exam 
matfen the characteristic appearance of emphysema. He raised 
tonsiderahle purulent sputum, but at the same tune gave a 
definite skm test to ragweed e.vtract. Largely on the basis of 
his history it was deeded that the asthma was now (he was seen 
m Becemher) largely of bacterial ongm, but probably depended 
on an original background of hj’persusceptlbihtj to ragweed 
Conscijuently, this year the man has been treated vigorously 
With ragweed pollen extract m July and August, with the result 
that his September asthma is very much improved, and the 
ohance of overcommg the bacterial infection of his bronchial tree 
is thereby i-erj' much greater 

Sometimes in doing a number of skin tests as a routine one 
or more of these is positiiT: These findings are alwajs str ik i n g 
and demand great care in their interpretation. It is felt that 
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unless careful investigation of history or daily expenence can 
reveal some explanation, these positive tests should be legaided 
merely as isolated observations, the significance of which is at 
the moment unknown For example, an Itahan was found to 
give a typical skin test to oat protein. It developed that tiis 
Itahan had never eaten oats, that nothing in his history sag 
gested a food cause for his asthma, and that he hardly knew wiat 
oats or oatmeal were It would have been ridiculous to advise 
this man to avoid oats and oatmeal, because as far as could be 
ascertamed he never had eaten these foods The significance of 
the test m this case was therefore unexplamed 

Another practical pomt is the family history Other things 
being equal, if the patient’s father or mother or brothers or 
sisters have ever had hay-fever, asthma, or hives, there is that 
additional evidence that the cause of the patient’s condition is 
of extrinsic rather than mtrinsic ongm 

A thud pomt of practical importance is the necessity 0 ei 
ajnuiung these patients physically and very carefully One ^ 
IS recalled which, originally thought to have a food asthma, a 
been treated on t>n<; basis for several months Avoidance 0 
the particular food did not rdieve the symptoms, but did h^ 
to produce a considerable loss of weight When finally seen 
studied the general condition was obviously poor, and somew 
-v late m the study a physicml exammation revealed evidences 0 
onary tuberculosis which were quite defimte, and ^ 
days later, foUowmg the administration of potassium 1 > 

^ tubercle bacilh were found m the sputum and the case was a 
once transferred to a sanatorium , 

Another patient, a woman of fifty, was seen on the 
She had had practically contmuous asthma for the past 
years which had resisted all attempts at rehef It was brougn 
out that her asthma was very much worse on exertion, and 
she remamed quiet or when during an attack she sat quite s ^ 
in a chair the dyspnea improved markedly In bed m ® 
hospital ward she was more free from asthma than she had been 
for a long tune She came m with a blood-pressure of 220 , an 
a pulse shghtly irregular and of rather poor quahty The car 
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Hiflr area was increased After a wedc of absolute rest the 
blood-pressure had dropped from over 200 to 125 and she was 
much improved She was given small doses of digitalis because 
it was felt that a myocardial weakness was at least a very im- 
portant factor m her asthma. On discharge she was advised to 
lead the life of a cardiac patient, and a letter received two weeks 
later reported her condition excdlent so far as asthma was con 
ccmed. 

Another striking example fllustrating the importance of 
physical examination was a woman who had asthma and m 
whom an abdominal was easDy palpable. There were no 

symptoms pertaining to thlft mass. It proved to be an ovarian 
cyst, was soon removed at operation, and she remained entirely 
free fr o m her asthma for a number of months. The cure of her 
asthma was not complete, but the temporary improvement was 
great, and it was felt that the of her ultimate cure were 

therrfiy rendered greater an d justified the operation. In this 
connection the importance of infected teeth and tonsils, the im- 
portance of treating constipation and other abnormal bodily 
functions should be emphasized 

The treatment of these cases is of greatest mterest and Im 
portance. When once the cause of asthma or urticana, etc., 
has been found, there are two courses open. Either the patient 
can avoid entirely the foreign protein m question or des e nsi hz a- 
tion treatment with the foreign protem can be undertaken. 
The question of avoidance is important because, should the 
patient react to several foods, for example, several cereals, at 
the same tune, which h^ipens not infrequently, avoidance of all 
these substances is not only difficult to carry out, but will event- 
undermine the patient's nutritaon. And in these cases it 
is largely a question of study and trial with a view to identify 
uid eliminate the one or two cereals most at fault. 

Cases reacting to horse hau, who are much worse when the 
^^ind 13 in a certain direction and blows the horse emanations 
from the stable to the house, are often entirely reheved of 
®3thma by moving to another house, perhaps not o\*er a 
mile distant 
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The desensitazation treatment is limited to those proteins 
which can be obtamed m sterile bland solutions Cereals, (or 
example, are soluble only m relatively strong alkah and m 
alcohol To mject a solution of them m any quantity would 
probably entail a disagreeable subcutaneous inflammation due to 
the diluent 

The desensitixation treatment, therefore, finds its widst 
apphcation in cases of hay-fever and m horse asthma, rarely m 
egg or milk asthma The condition of hay-fever is an idiosyn 
crasy to ragweed pollen No antibodies are produced in the 
disease, the treatment is qmte dififerent from any immunizing 
process, as, for example, vaccination against typhoid, and al 
though we do not know the full details of what happens m the 
organism, we attempt to overcome the idiosyncrasy by the in- 
jection of gradually mcreasmg doses of the proton. In this 
clmic m the treatment of hay-fever the first dose is arbitrarily 
set at a total quantity of ragweed extract containing 0 0001 mg 
of mtrogen (the dilution is unimportant) Succeeding doses are 
given at five- to seven-day mtervals, and are regulated accord 
mg to the local reaction caused by the preceding dose. 
treatment is begun about six weeks m advance of the hay-fever 
season, the object is to mject as large a quantity as possible o 
the extract mto the patient, hopmg to reach, at the usual time 
.>,pf onset of symptoms, a dose which contains 0 2 mg of mtrog^ 
, as expressed by many authors, a dose of 1 c c of the 1 
^ ution If the patient remains free of symptoms m spite o 
' : fact that the tune for his former hay-fever is overdue, further 
treatment is discontmued The solutions usually arc extracts 
of pure pollen m salt solution which contains N/200 NaOH to- 
gether with 0 5 per cent phenol 

The local reactions m the course of this treatment consist o 
a rather large, red, mtensely itchy swelhng at the site of the inj£^ 
tion, which spreads sometimes 5 mches m all directions, and is 
raised perhaps ^ mch Sometimes patients wiU have a general 
reaction These general reactions are usually mild, conastuig 
merely of a tenlporary mcrease of hay-fever, with a sensation 
of tightness m the chest and with a marked swelhng m the arm 
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At times, however, they are severe and alarming to both patient 
and phyaaam lake the mild reactions, they come on within 
ten minutes after the subcutaneous dose, and may progress to 
complete collapse, and the author has heard mdnectly of one 
death These severe sjmiptoins are exactly comparable to the 
symptoms of anaphylactic sho<i in the gumea-pig with intense 
expiratory dyspnea, marked fall in blood pressure and tern 
perature, subcutaneous edema, and general prostratiom The 
treatment for the reaction is always adrenalin (0 7 to 1 cc, of 
a 1 1000 solution of adrenalin chlodd) which should be given 
subcutaneously 

Regarding the cause of the reactions we know httle. Th^ 
usually occur when, in the face of a well marked reaction at the 
precedmg treatment, there is a considerable mcrcase in the 
dose, but, unfortunately, th^ also sometimes occur from a 
repetition of the smaller dose without apparent reason. In 
these latter cases they are rarely severe. 

Although we know nothing of what effect these reactions may 
have on the body as a whole, we do know that scrum disease 
(the reaction seven days after an injection of a foreign serum) 
IS accompanied by a defimte disturbance of the whole metab- 
olism,^ and attacks of urticana’ in hj^iersensitive individuals 
have been found to be associated with severe renal insufficiency, 
so that pollen and other protem reactions should be distinctlj 
avoided if possible. 

Treatment in hay fever if earned out correctly yields fair 
results, the first year about 75 per cent of the cases show ^t 
improvement and 10 to 15 per cent arc entirely reheved of aD 
Eymptoms In the second and third year of treatment the re- 


volts are shghtly greater . 

The desensitiaatlon Ueatment of asthma is earned out along 
the same Uncs as that of haj fever, has the same pi s an 

*Racteni»nn F ^L Lonecope, W ^ 
of Chlond. and Water and the Renal Function m Semin Di»3»e. Archur* 

oi Intenial Methdne, 1916. rviH 49^ lonffioency 

* Lonecope. W T and Rnckennim F M bevtn 
A-ooated with Attack, of Urticarfa in Hyperw^fti^-e Indivtdaal. The 

Journal of Uroloffy 1917 \ 351 
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dangers, but, on tbe other hand, yields results which are, outlie 
whole, much more satisfactory 

So far httle has been said as to the treatment of asthma when 
this is probably due to bacteria There are two methods of 
treatmg a case when bactena are considered to be the cause of 
the disease The first consists m removing the focus of mfec 
tion either by operabon or by means of general hygiemc meas- 
ures, change of climate, etc., to clear up the mfecUon by “med 
ical means ” The second method concerns the use of vaccmes. 
These may be stock vaccmes or autogenous vaccmes, and to 
date we have no very accurate criteria as to which to use or how 
to use them Walker^ employs usually, for making vaccines, 
the predominant organism m the pabent’s sputum and claims 
fair results No other extensive work has been reported on this 
subject and our present methods are, therefore, rather empmcah 
In 2 of our cases vaccmes made by washing off the entire growth 
from a dextrose-agar slant planted directly with the patients 
sputum have yielded fair results It is hoped later to use spu 
turn vaccmes m a much more accurate way and m a pure state. 

To sum up The condibon of hj^ersusceptibihty m man is 
probably a disease enbty which mcludes a great variety of dm 
leal condibons varying from hay-fever to asthma. 

Second The diagnosis of this condibon as a whole is easy, 
but the diagnosis of the protem causing the mdividual symptom- 
is difficult A careful history should be the founds 
of the study Skm tests should amplify and confirm this 
• mdicate proper treatment. Physical exammafaon will often 
reveal strikmg pomts 

Treatment consists of avoidmg the protem m quesbon or of 
desenabzmg the pabent to the protem The results are usually 
satisfactory, but axe attended with the danger of protem reac- 
bons unless carefully earned out 

Walker, I C. The Treatment of Bronchial Asthma with Vaccinss, 
"Vhrves of Internal Medicuie, 1919, xxui, 220-234 
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HYPERTHYROIDISM— TOXIC GOITER 

It is my purpose to present a series of cases m which observa- 
tions of the basal metabobsm have been helpful either m diagnosis 
or in the determinatiou of proper treatment. A word as to 
i^t is meant by basal metabolism is m order, but before we 
come to that let me make a few introductory remarks 

It has long been recognised m medicine that a patient’s heat 
regulation is of vital rhnTral importance. The temperature 
curve IS assiduously followed with all patients with acute infec- 
tlons. The (hsturbance m heat regulation resulting m fever is 
r^arded as the sign par excellence of the seventy of the febrile 
patient’s disease. But is not heat production qmte as funda- 
mentally mteresting as heat regulation? The body temperature 
tdls us whether or not the relation of heat production and heat 
loss is normal A patient with fever may or may not have an 
^ucrease in heat production, but he docs m any event have either 
a relative or absolute dumnution in heat loss Otherwise his 
temperature would not rise. But m certam afebrile diseases, on 
the other hand, one finds a great mcrease m heat production, 
twth no increase m body temperature, this b ein g due to the 
fact that although the heat production is increased, so also is 
heat elimination, and thus, in ^ite of the rise in heat production, 
hody temperature remains normal because the extra heat is 
ehmlnated 

This matter of heat production then has a definite clmical 
f’csting qmte as much as does body temperature, but while 
hunperature can be detenmned in a moment with the clmical 
thermometer, heat production can onl> be measured with 

IOJ7 
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rather complicated apparatus One way to measure it is to use 
the so-called calorimeter, an instrument consisting of a chambei 
m which the patient is placed and m which the heat he gives off 
IS actually measured through the rise in temperature imparted 
to a known volume of water flowmg through a radiator vntlim 
the chamber This method is qmte beyond the possibilities of 
an ordmary dime A second method is the measurement of the 
patient’s gas exchange When food substances undergo com 
bustion within the body they jueld the same amount of heat as 
when burned m a flame. From the ratio of oxygen absotptioa 
to carbon dioxid ehmmation can be learned the kmd of food 
bemg burned, and by use of the calorimetric bomb has been 
learned the calorific value of oxygen when various food sub- 
stances are oxidized Therefore, if we know a patient’s gas 
exchange, we can calculate his heat production This procedure 
is called mdirect calorimetry, as opposed to direct calorimetry 
when the large calorimeter is used 

The gas exchange can be measured by a variety of appa 
ratus, some of which are well adapted to chnical use The one 
recently devised by Benedict is probably as good as any Ihto 
this apparatus, which is a closed system of tubes, the patient 
breathes, and the CO. he gives off is collected m soda hme 
bottles, while the oxygen he uses is measured from the shrinkage 
m total volume 

Havmg determmed the patient’s heat production, how are 
•- to judge of its normahty? It is well known that various 
ors, such as rest, bodily exerense, etc., mcrease heat produc 
tion. However, it is also known that if we take persons at 
complete rest and m the postabsorptave conchtion, that is, ten or 
more hours after the takmg of food, theur metabolism wiU bo 
remarkably constant It is the heat production under such 
cucumstances that we term “ basal metabolism ” 

In mchviduals of different sizes the heat production wiB 
vary, but nevertheless we emn still decade whether in any 
subject the metabolism level is normal, for, as was discovered 
by Rubner, the heat production is projiortional to the surface 
area of the body In terms of their surface area a mouse and an 
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elephant have essentially the same basal metabolism The area 
of the h uman subject, thanks to DuBois, can be readilv deter- 
mined from the height and the body weight. 

Let ns now consider the bearing of all this to climcal medidne. 
I have Bald that Just as certain diseases, namely, infections, are 
manifested chiefly by a nse m body temperatnre, so too are 
certam other diseases characterized by an increase m heat pro- 
duction without nse in body temperature, by a nse, m other 
words, of basal metabolism. 

What are these diseases where heat production is mcreased? 
By far the greatest increase is found m Graves’ disease. Here 
we sometimes find the basal metabolism as much as double the 
normal, and that with no inaease m body temperature. In 
leukemia also we find a marked nse, and in permoous anemia a 
Bomerdiat leas s fnlrm g one. In a vanety of other conditions, 
•uch as aadosis, polycythemia, and hyperpituitarism, there may 
be some sli^t maease m heat production. 

We also in certam other diseases find a decrease m the 
metabolism. Just as the most striking rise was m Graves’ dis- 
ease, so the most striking fall is m myxedema, while a less 
marked fall may be found m hypopituitarism. 

So characteristic of thyroid disease are changes m the basal 
metabolism that personally I bcbcvc that in the metabolism 
level we have a functional test of that gland increase of metab- 
olism meaning hyperthyroidism, and decrease hypothyroidism, 
Imivided, of course, that other diseases that alter basal metab- 
olism are excluded 

In following the course of Graves’ disease I beheve that the 
basal metabolism fumi^es the best mdex of the intensity of 
the mtoxication that we have, and that it is a factor we always 
must have if we wish to treat this disease properly Just as m 
following a of pneumoma we study the temperature, pulse, 
mid respiration curves, or in nephritis, the blood pressure, water, 
*oll, and mtrogen balance, so in thyxoid diseases our chart should 
consist of metabolism curve, pulse curve, and weight curve, 
these bemg, without cpiestion, the three most important factors. 

In the present dime the cases I have to show are those of 
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patients either with suspected or proved thyrotoxicosis In 
borderline cases a metabolism determination serves wdl as a 
method of differential diagnosis between a simple neurosis, let 
us say, and a case of mild hyperthyroidism, the former having 
a normal metabolism, the latter an elevated one. 

I will show a few of these borderhne cases first The basal 
metabolism level, let me say, is always expressed as a percentile 
mcrease above the normal A normal man of twenty-five pro- 
duces 39 5 calories per square meter per hour A man of the 
same age havmg a metabolism of 79 calones per square meter 
per hour we should say had a metabolism of plus 100 per cent, 
one with 19 75, minus SO per cent , etc 

Of the borderhne group I will first show the case of Mr 
P R N (Laboratory No 1, Hospital No 195,258, W S , E M ) 
This patient has had qmte a distinguished career from a metab- 
olism pomt of view He first entered the Massachusetts Gen- 
eral Ho^ital on May 1, 1914 He was a tall, thm, stoop- 
shouldered mdividual with defimte visceroptosis His chief 
complamt was loss of appetite and general weakness He al» 
had some mdigestion and a certam amount of nervousness an 
palpitation of the heart His th)Troid gland was very shghtly 
enlarged, but he had no eye signs or tremor 

On June 10, 1914 I determmed his basal metabolism ana 
-.found it to be but 4 per cent above the normal, and on the day 
• owing It showed no variation from the normal I thereupon 
> the opmion that he was not suffermg from h 3 per 
y and that treatment should be directed toward the 

correction of his ptosis rather than toward his thyroid gland 
Our chmaans, however, at that time did not regard the basm 
metabolism determuiation as a functional test of the thyroi 
very seriously, and they still felt that the man bad a tone 
goiter Accordmgly, on June 18, 1914, the superior thyroid 
arteries were hgated xmder novocam The patient made an 
uneventful convalescence and left the hospital 

He was not heard from agam until the latter part of 
when DuBois informed me that he had turned up at the Russell 
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Sage Institute, and that they had made some studies of the 
metabolism there. An account of their studies appears m Dn- 
Bois’ paper on The Metabolism in Exophthalmic Goiter, ivhere 
he IS designated Case S, “Peter N ” He gave them a history 
that smce his discharge from the Massachusetts General Hos- 
pital a year before he had not been any better On April 14, 
1915, HuBois determmed his basal metabohsm m the large 
calorimeter and found it to be minus 2 per cent At that time 
they found that he still had a slight soft enlargement of the 
thyroid and some tremor of the fingers. Otherwise he pre- 
sented essentially the same picture as when seen by us. 

In the spring of 1916 he agam turned up at the Massa 
chusetts General Hospital m our dispensary He had exactly 
the same symptoms as when seen two years before, very stoop 
shouldered, thin , with marked visceroptosis I felt then as I 
fdt before, that he was not suffering from hyperthyroidism and 
that his whole condition was due to his faulty posture and ptosis. 
He was referred to the orthopedic department for treatment 

This case is particularly interesting m showing that the 
basal metabolism determination does have a very defimte r61e 
in the drfferentlal fiiHgnnqjq of borderline thyroid cases If 
attention had been paid to the onginal metabohsm determina- 
tion m this case, he would have been saved a surgical opera- 
hon, and m all probability would have been started on the right 
type of treatment two years earher than he actually was. 

I will now show another case where the metabolism deter- 
niination has been useful m judging whether any thyrotoxicosis 
wns present. Miss M A. W CLaboratory No 18, Hospital 
No 201,409, E M ), a graduaU nurse thirty-one jears of age, 
who had had an enlarged thyroid for sixteen years, and who, 
years before I saw her, while overworking m the tminlng- 
®ehool, developed some slight signs and symptoms of hj'per- 
thyroidism In spite of these she finished her tr ainin g course, 
Mxi then for about a year was under treatment for hj^ierthy 
roiihsm, during which time she took considerable rest and was 
•iso given qulnin hydrobromid I saw her first on April 22, 
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1915, and made a determination of the basal metabolism and 
found it to be plus 9 per cent She was then ivorbng as a 
graduate nurse and was feehng entirely well and had no signs or 
symptoms of thjnroto'acosis 

In October, 1916, I saw her agam In the mtenm sbe bad 
developed some shght nervousness and a httle palpitahon. 
Dunng the precedmg summer she had rested considerably and 
had agam taken quimn hydrobroimd She had deaded that 
she was then well enough to go back to nursing At that timt 
she had a shght soft enlargement of the thyroid gland, no ejt 
signs, and no tremor I found the metabolism on October 23, 
1916 to be plus 14 per cent She was then under the care of a 
pnvate physiaan m Boston, a man of high standing in internal 
medicme and one who had had a particularly wide expenence 
m the subject of Graves’ disease I wrote to him and told him 
of my metabohsm findin gs and expressed the opimon that Miss 
M A W , if thyrotoxic at aU, was only very sh^tly so, that the 
prognosis was very good, and that if die avoided overworking 
she would probably require no other treatment His reply to 
this is distmctly ill umin ating He wrote me as follows 


“I am 


most certainly mterested m your experiments and have tried to 

xT vi *r 1 1 .t . Jl _ ^ Cil that I 


follow them as well as I could outside the hospital, so 
should be most mterested to read your pamphlets on the subject 
Miss W IS, of course, a marked Graves’ and it is a question 
whether she wiU be able to pull along without operation. S e 
IS much averse to havmg anythmg done, but I am afraid it 
have to come m tune ” This opimon, bear m mmd, was that o 
a man particularly skilled m the field of Graves’ disease, and yet 
subsequent events have proved that the inference drawn from 
the metabohsm determination was the correct one and that his 
cluneal impression was entirely wrong , 

I have seen Miss MAW several times this sprmg (1^^ 2 
She IS perfectly well, has been nursmg most of the tune, and has 
nothmg about her now to suggest hyperthjrroidism The value, 
therefore, of a basal metabohsm determination for the differen 
diagnosis of hy^perthyrrodism is qmte clearly illustrated by her 
case 
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The next patient that I shall show fllustrates a somewhat 
different point Mrs. F A. (Laboratory No 26, Hospital No 
202,488, E M ), a housewife of thirty three, with native past 
and family history, for some six months had had shght edema of 
her ankles and some d 3 ^nea on exertion On physical ex- 
amination she showed a shght enlargement of the heart with a 
systolic mnnnur at the apex and tachycardia- She had no eye 
signs flTid her thyroid was not enlarged Nevertheless, Dr Paul 
D White, who saw her and who felt that there was definitely 
organic heart disease, thought that possibly there was likewise 
an dement of hyperthyroidism, and conscipiently a determina- 
tion of the basal metabolism was made. On June 22, 1915 it 
was found to be plus 23 per cent. 

In the ^nng of 1919 she came to the hogntal again in re- 
Qwnse to a letter from me and gave the most interesting storv 
that following her discharge in 1915 die had gradually developed 
rather slight but nevertheless typical qroptoms of thyrotoxicosis, 
nervousness, tremor, increased sweating, etc. On April 9, 1919 
I again determined her basal metabolism and found it to be plus 
52 per cent 

This case is interesting because the metabolism observation 
of June, 1915 showed that she definitely was somewhat thyro- 
toxic at that time, and the subsequent history shows that she 
later developed the chn^od picture of mild hyperthyroidism, 
and that when seen four years later she was more toxic than e 
had been before. She had had no treatment directed towaid 
her thyroid in the interim If due regard bad been paid to e 
ognificance of the first metabolism detennmation, this pa ent 
ndght have been saved her subsequent increase in thyrotoxicosis. 

Let us next consider bnefly a case m which 
fay between a simple cardiac neurosis and a mild 
roidism Miss R M P (Laboratory No 158, Hospital No 
213,759, E M), a woman of twenty, with negative past M 
family history, who for fi\e years for no known ca^ a 
P^pitatlon and dyspnea on exatement or exertion c .. 

attacks of piecoidial pam. Physcal cxamiMUon and 



1084 


JAMES H MEANS 


laboratory tests were essentially negative Dr Paul D White 
saw her and felt that her case was a reasonably typical one of 
irritable heart, but that he would prefer that hypertbyioidism 
be excluded Accordingly, on March 14, 1917 a metabolism 
termination was made and showed a result of plus 5 per cent 
On this basis hyperthyroidism we felt was properly exduded, 
and the patient was treated for her cardiac condition 


Another patient whose case is perhaps worth menfaoning for 
a moment is that of Mr A C (Laboratory No 155, 0 P D 
No 219,070) He was a man of forty-nme, with marked exoph- 
thalmos, but with no thyroid enlargement, and with absolutely 
none of the usual signs or symptoms of thyrotoxicosis His 
basal metabohsm was determmed on March 10, 1917, and was 
found to be plus 9 per cent On the strength of this it was de- 
cided that whatever was the cause of his exophthalmos, he was 
not suffenng from mcreased thyroid activity at that tune. His 
condition m the spring of 1919 has been learned, and it has been 
found that his exophthalmos has remamed exactly the same 
and that he has developed no signs whatever of Graves’ disease. 
The concdusion as to the correct diagnosis, then, drawn from the 
observation of March, 1917 has been borne out by subsequent 
developments 


I will now take up just one more of the borderline cases or, 
I nught better say, cases where metabohsm determinations w^ 
made for purposes of differential diagnosis Let me present ® 
case of Miss M G C (Laboratory No 85, Hospital No 210,992, 
EM) This lady was a librarian of thirty-five, with negative 
family and past history She had had a sweHmg m the neck 
for ten years which had been gettmg bigger during the last year 
She had had some palpitation and some shght dyspnea on exer 
tion for a few months only Physical exammation showed no 
eye signs, no tremor, but did show the thyroid gland moderately 
enlarged, the right lobe be ing larger than the left, the who e 
being soft and presenting an irregular surface to palpation. 
bruit could be heard 
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The point in difierenbal diagno'-i here ivaa Was this a 
tone or a non tone goiter’ A nc 1 olism observation was 
made on October 12, 1916 and t* res J was found to be plus 
3 per cent It was therefore deu_ 1 th the goiter was a non 
tone one. This case lUuslral' ' ther ft , that in the presence 
of thyroid enlargement, wU.-u it ere u, doubt as to whether 
thyrotoxicosis 13 likewise pres, at a nr asm dctermmation 
forms on excellent means oi dm t t 1 1 1 losis 

1 will now pass to my eecend i ' ca c*s — those of true 
toxic goiter In such the diacno 1 < c a is qmte obeaous 
without a determination of th hi ’ e sui but what 1 

want to b ring out m this dun > t 1 <■ ‘i"! ntlv foUov the 
progress of a patient with tl w ' 0 -ssary to follow 

the curve of the metaboU.,m u drawn from 


climcal signs, of the seventy m 1 i 
leading, and especially misleadi 1 
of the patient’s progress All 1 
the chmeal chart of the thyroid pa ' 
ohsm curve, pulse curve, and led 
you today such charts m 8 cooe i 
what an accurate way of folio mg 1 
determinations furnish My retcau a 1 ' 
ment will center chiefly about surgery one ahoui 
these bemg the two forms of truitoicnt that h 


be qmte mis 
il impression 
tJ mj mind 
St of metab- 
I shall show 
n cut to \ou 
metabolism 
^ts of treat 
a\ treatment, 
vu 1 cen studied 


most carefully in our dime 


First, let us consider a few pati nt 'I'o "cru treated <old\ 
by the I ray, and of these we wall first t aku up the case of Mrs. 
E N (Laboraton No 48, Hospital No 205 77o L M ) Tins 
patient vras first seen m January 1910 Siic had opp-trcntl} 
had severe Graves’ disease for nt least four and a half vears. 
Several aears before she had improvctl for a time on rest and 
qmmn hjdrobroraid, but for the Inst eigliluan months be had 
hecn getting steadilj worse. She was uxccualingl) ncrvaius an 
had considerable d)spnca and paliiitnlion on exatement nr 
“crtion, and marked mcrcasc in sweating and a pathoIogicalK 
large appetite, Thjsical e.\nmination showed c.\ttunc axop 
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thalmos, marked tremor, and a moderate soft enlargement ol He 
Ih} roid gland Mith a loud systolic bruit 

Her chart tells her story On January 1, 19 6 pu ^ 
note that her basal metabolism was plus 82 per cent 
kept tn bed m the ward nnUl tnto February 
treatment as given Tlus combined rest an i 
brought her metabolism and pulse down 2 or 








« 



Fig 210 —Mrs E N , photo 
taken June 9, 1916, at t\hich time 
she had had two \ ray treatments 


Fig 211 -Mrs E 
taken Jul> 16, 1918, 
had a total of ele^'en x 




It then remamed essentially level up through point 

which time she had had six a;-ray treatments From 
on, however, we begm to see marked improvement 
1919 she was still undoubtedly toxic, nevertheless a 8^ 
less so than three years before She was leading her us ^ 
of life and subjectively was qmte comfortable S e ^ 
enormously m weight m spite of the fact that her me ^ 
was strU 25 per cent above normal, and actually pres 
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definite picture of obesity I should like to lay stress on this 
point because had I not known from her metabolism observation 
that she still was somewhat thyrotoxic, because of her obesity 
I should have been led to beheve that she might be actually 
suffering from hypothyroidism and might even have given her 
thyroid gland therapeutically, which, of course, would have been 
exactly the wrong thing to do 



by an Interrupted line and circle* wexgbt in kDogram*, by a dotted Ibe 
Kpuret, and *-ray treatmenta, by Wack rectangle*. A denote* that the 
F^tkat wa* getting complete re*t In bed at tirne the obaervation am* made C, 
andP that she wa* leading her owal life. Thi* same notation will 

* Q*ed in tucceedbg figures. 

Her chart as a whole is interesting, in that the pulse curve 
metabolism curve throughout arc essentially parallel, while 
'^ght curve is essentially the reciprocal of these two cur\*cs. 
is what one would expect, as the tondty decreases, the 
^fiht should mcrcase, but, as I cnii show in some of the charts 
we have yet to look at, this is not m\'anably true. The 
P^aBehsm of pulse curve and metabolism curve is con 
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Slant, but the reaprocal relationship of weight to these tw 
curves is not necessarily constant. 

In regard to pulse curve and metabohsm curve there is on 
more pomt which I should like to call attention to, and that i 
the fact that as we study these charts we will find that there ai 
two definite types one type m which the pulse curve runs ver 
definitely above that of the metabolism, 10 or more points, an 



Fig 213— Mr B S 

a second type where the pulse curve either comades with th 
metabohsm curve or runs below it This patient belongs es 
aentially, at least during the first part of her career, to the latte 
A httle later I will take up the significance of these tw 
types in r^ard to treatment and prognosis 

I will next show the case of Mr B S (Laboratory No 33 
Hoqntal No 204,683, E M ), a Hebrew patient twenty-foa 
years of age, a barber by trade He came to the hospital n 
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Octobtr, 191S, and presented the typical picture of Graves' 
disease— a moderate soft symmetric enlargement of the thyroid 
jjand vrfth a moderate brmt, defimte exophthalmos, and marked 
tremor These symptoms he had had for two years and they 
had gradually been getting worse. When I saw him first he 
had been obliged to give up his occupation because he could not 
hold a razor steadily enough to shave a man without cutting 
him. His metabolism on October 12, 1915 was 78 per cent, 
above the normal. He was started immedlatdy on * ray treat- 


ments, and, as ha chart beautifully illustrates, showed a steady 
tmpmvement, fall m metabolism level and pulse-rate, and|a 
steady gam m wei^t. When seen this qrong (1919) his metab- 
olism was normal and he presented no signs whatever of thyro- 
hmcosis. He said that be felt perfectly well and that he had 
been working steadily for over two years. 

This case Illustrates, as well as any we have, a very toxic 
type of Graves' disease, with steady improvement and ulti 
matdy compdete recovery following essentially no therapy what- 
tttt beyottl rii *-ray treatments, 

I should add at this point, both in regard to this patient and 
the preceding one and also to subsequent ones, that have had 


‘^y treatments, that the method was to e^xwe both thyroid 
thymus glands to about two-thirds the erythema dose, 
tht treatments were given usually from three to four weeks 
^*tt and were all given by or under the direcfaon of Dr George 
W Holmes, the Roentgenologist of the Massachusetts General 


I win iho-jy another patient who also has received essen 
no treatment but s^-ray Mrs. V M D (Laboratory 
'*■ 135, Hospital No 212,958, W M ), a woman of thirty mne 
with an unimportant past history, who for one year had 
^ ^■mptoms of mild thyrotoxicosis— slight nervousness and 
^ ilytpnea and palpitation on exertion. She showed very 
^td exophthalmos, slight tremor and a sh^t soft symmetric 
of her thyroid, with a famt bruit On January 28, 
' •wsal metabolism was found to be plus 39 per cent. 
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The only previous treatment she had had was that lor six months 
she had been taking qmiun hydrobronud and for deven days 
previous to this observation she had been in bed in the hospital 
ward She was kept m bed for about three weeks, having had, 
as the chart shows, a fall in metabolism and a shght gam m 
weight At home she grew somewhat worse and her metabohsm 
rose to plus 47 per cent on March 9, 1917, and so she was 
started on a;-ray treatment After seven treatments, on Jan 
uary 30, 1918, she had made a very marked improvement She 



was domg hght housekeeping and said that she felt well Her 
metabolism, however, was still 25 per cent above normal and 
she had qmte a rapid pulse 

I agam saw her on May 10, 1919, and she said that she fdt 
very well mdeed, and, furthermore, she no longer appeared 
thyrrotoxic She had had a healthy child smce the observation 
of 1918, and was now canng for her family and nursmg her baby 
Her metabolism was plus 4 per cent , which is qmte withm nor- 
mal hmits, and she had shown a marked gam m weight 
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Tills case, like the preceding one, appears to be a cure ac- 
aunplished entirely by means of the jr-ray It is worth calling 
attention to the relation of pulse curve to metabolism curve m 
this case. In the two preceding cases the pulse curve has been 
more or less comadent with the metabolism curve, m the case 
of Mrs. V M D , however, it wilJ be noted that the pulse nearly 
always runs some 2S pomts above that of the metabolism My 
own feehng is that in this relationship between pulse and metab- 
ohsm we have an indication which may throw some hght on 
the rflle that the thymus gland is playing m any given case. 
It has been fairly wed shown that practically all cases of Graves’ 
ihsease have persistent thyrm and that the thymus gland plays 
on important part in the causation of Graves’ disease. Ep- 


pmger has claimed that there are certain cases, which he calls 
the vagotomc type, m which the thymus plays a more important 
part than rt does in certain others, which he calls sympathebcO' 
tonic, the latter type having among other things a more pro- 
t'otniced tachycardia than the former I do not care to enter 
Into the controversy as to whether two such types actually enst, 
hot I might say that from a careful study of such data as I have 
been able to collect there seem to be two reasonably distmct 
lypes, one in which there is an extreme elevation in pulse and 
0 moderate elevation in metabolism, and the other m which 
*^*ore 13 an extreme elevation m metabolism and a moderate eje- 


YJtion m pulse. The charts which I am showing are all plotted 
*‘^®nding to a fixed scale as regards puke and metabolism The 
line always represents normal metabolism and a pulse-rate 
° ^ and the top hne a metabolism of 100 per cent, above nor- 
^ and pulse-rate of 150 In the discussion that follows merely 
the sake of convemence I am going to refer to the type where 
' pulse runs 10 or more pomts above the metabolism curve as 
to the sympatheticotonic vanety, and to those in 
^mah the puke runs comadent with or below the metabolism 
as the vagotomc vanety Those like Mr B S or ilrs. 
j. "tinld be classed m the vagotonfc group, while Mrs. V 
) on the other hand, who has a tachycardia out of all pro- 
I’^tioii to her metabolism elevation, would be dossed in the 



1092 


JAMES H AIEANS 


sympatheticotoruc vanety My experience has been that the 
prognosis on the type with greater elevation in pulse than in 
metabolism is better than it is m the type with high metabolism 
and moderate pulse elevation In the first of these types it 
seems to matter very bttle, m regard to end-result, whether 
mecbcal or surgical measures are employed, in the second type, 
however, that with high metabolism and moderate pulse eleva- 
tion, recovery may take place with m-ray alone, as did Mr B S , 
but, as m some of the cases I shall show later, operation may be 
necessary The important pomt that I wish to make is that in 
the latter type the risk of operation seems to be greater, but also 
there is some evidence to show that thig nsk may be reduced 
by exposmg the thymus gland to the a:-ray before surgery is 
undertaken 

I will now show a case, that of Mrs A (Laboratory No 
93, Hospital No 212,531, W M , W S ), who is also to be re- 
garded as of the sympathebcotomc type, A glance at her 
chart Will show that her pulse curve, though always strictly 
parallel with that of the metabohsm, is always 40 or more points 
above it She has, m other words, a moderate nse in metab- 
ohsm, but an extreme nse m pulse-rate I first saw her on 
October 27, 1916 Her history was that of typical Graves 
, ‘^ease of a very acute type Two months before she had been 
, 'j well, then she developed slight nervousness, and on 
^ ' ^tJical examination showed shght soft symmetric enlargement 
•f the thyroid with moderate bruit. Her metabolism was plus 
40 per cent. It was felt at that time that she was a rather mild 
■case who would probably do well on jr-ray treatment, but after 
four treatments there had been essentially no drop m the met- 
abolism, though there had been a shght gam m weight and a 
ght fall m pulse It was therefore deaded to resort to surgery, 
on February 14, 1917 a lobectomy was done by Dr Charles 
^ oxygen The right lobe and isthmus 

a out a quarter of the left lobe of the thycroid was removed 
a o ogic exaimnation of the removed tissue showed byper- 
piasia of the folhdes with frequent infolding of the epithehum 
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and also numerous bands of fibrous tissue with some areas of 
lymphoid cell infiltration. The anatomic diagnosis was struma 
parenchymatosa. 

Ihe patient made a good operative recovery, and on Feb- 
niary 24, 1917 her metabolism was back within normal limits 
and her pulse had fallen some 20 pomts. From this time on 



^ steady improvement, and when seen on April 1, 
the had been perfectly weD for two years. She was doing 
housework for a family of 4 and showed none of the 
g* or symptoms of thyrotoxicosis Her metabolism was mmns 
P® ^oot, and she had gained considerably m weight. 

do Dot beheve that m rhis case x-ray treatment was gnen 
^ trial, I think that very likely if it had been continued longer 
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that we should have gotten the same end-result. Nevertheless, 
it IS only fair to the surgeon to say that operation accomplished 
perhaps a more rapid cure than would have been secured by 
medical measures Belongmg as she does to the sympathetico- 
tomc type, she was a good operative risk and had an uneventful 
convalescence 

Let us pass to the case of Mrs H R (Laboratory No 71, 
Hospital No 210,587, E M and W S) This patient, a 



woman of thirty-seven years, had had the signs and symptoms 
of Graves’ disease for some eighteen months Her eyes were 
shghtly proimnent and she had shght tremor of the fingers 
The thyroid showed a moderate soft symmetric enlargement 
A glance at her chart will show that she too is to be r^arded as 
of the sympatheticotomc type because her pulse curve runs 
mywhere from 15 to 20 pomts above that of her metabolism 
efore commg imder my observation she had received eight 
»-ray treatments, with apparently no very defimte improve- 



HYPERTHYROIDISM — TOXIC GOIXER IO9S 

ment, therefore it was deeded that surgery had better be re- 
sorted to, and after metabolism detenninahons on September 
19 and 23, 1916, a lobectomy was done on September 2Sth by 
Dr Qiarles A* Porter, imder novocaim The right lobe was re- 
moved The pathologic eaammation of the removed tissue 
showed essentially the same thing as that of Mrs. A. B , namely, 
hyperplasia of the follicles with some maease of the surrounding 
stroma and occasionally focal areas of lymphoid cells, and the 
same anatomic diagnosis of struma parenchymatosa was made 
She stood the operation well, and on the second day of October, 
1916 showed a metabolism of only plus IS per cent Later, 
however, after going home, she apparently had an increase jn 
thyrotoxicosis nnd her metabolism returned almost to the level 
where it had been before operation. This, I might say, is qmte 
i common occurrence. In many cases one finds a very striking 
drop munediately after operation, but, just as with this case, a 
werudescence in the second to third month 

Without any further treatment this patient made a gradual 
haprovement, and when seen year (1919) she said that she 
^ been following her usual occupation of bouseteepmg and 
lhat she felt very much better She could not be called en 
recovered, however, for her metabolism was stiH some 22 
P® cent above normal Nevertheless, she had shown a niaA;ed 
Elm m weight and a faH in pulse rate and is undoubtedly a great 
deal better 

The next sufgjcal case is that of M D (Laboratory 
12 s, Hospital No 212,305, E M, W S) She was a 
of twenty-seven years whom I first saw in December, 
^516 She had had symptoms of Graves' disease for a year and 
* half- extreme nervousness, pathologically large appetite, 
*^^cd Bweatmg, loss of 30 pounds withm a year, and consider- 
dyspnea on exertion She had slight exophthalmos, a 
Well marked tremor of the fingers, hot moist hands, and a 
^'^cratri hard symmetric enlargement of the thjTOid over 
was heard a loud bruit The ngbt supenor thyroid artoy 
hcen tied m May, 1916 at St Luke’s Hospital, New Bed- 
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ford, after which for a short time she had felt better On enter- 
ing the Massachusetts General Hospital she was put to bed and, 
as a glance at her chart will show, had a very marked progressive 
fall in both metabolism and pulse-rate The chart will further 
show that her pulse curve always runs close to the metabolism 
curve and that she is therefore to be r^arded as the vagotomc 



type She received one ic-ray treatment between the third an 
fourth metabohsm observations, but it was then decided that it 
would be best to operate On January 19, 1917 the left su 
penor thjrroid artery was tied under novocam by Dr Charles A 
Porter She stood this well and showed a further drop of met- 
abohsm after it , so on January 30th Dr Porter operated agam, 
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and under novocain removed the entire nght lobe and isthmus. 
The removed tissue showed foUicular hyperplasia, many folhcles 
of the fetal type, sohd columns of cells with no lumen. There 
were also numerous papillary infoldings of the epithelium and 
wide bands of fibrous stroma, and throughout the whole gland 
a diffuse infiltrabon with lymphoid cells which sometimes 
fonned actual lymph folhcles. The anatomic diagnosis was 
struma parenchymatosa. This patient contmued to improve 
after her two operations, but I have the feel mg from an ex- 
tensive study of metabolism data that the x ray treatment she 
had had before was defimtely contributory to the success of the 
cpcration. She is defimtely, I bdieve, of the type with marked 
thymus mvolvement, atiH I beheve had she been operated upon 
outright without previous x ray treatment that she would have 
been a not particularly good Cases just like hers, where 
the metabolism has been high, out of proportion to the pulse, 
have frequently done badly when operated upon, and oftentimes 
(hed deaths resembling those seen in status lymphaticus 
ToBowing operation patient had no further treatment, 
when seen on April 26, 1919 she wud that she felt well and 
that she had been working as a domestic for two years. There 
DO climcal evidence of thyrotoxicoEis, but her metabolism 
^ still 23 per cent above normal She had gained weight and 
ho pulse-rate had decreased in the same proportion as had her 
Metabolism Nevertheless, in view of the metabolism findings, 
1 tiank we cannot but feel that she still has some thyrotoxicosis 

The next case is that of Miss M T P (Laboratory No 99, 
ffotprtal No 211,454, W M , W S ) This patient, a woman 
thuty-sii years, I first saw on November 3, 1916 She had 
^ lhat time had a goiter for eleven y^ears and she had had symp- 
of thyrotoxicosis for one year — ^marked nervousness, pal- 
and dyspnea. She had had prominent eyes for nine 
but nevertheless I could get no history of symptoms sug- 
hyperthyroidism of longer duration than one year She 
^ lost 20 pounds at the time I saw her Before coming under 
^ ohsen-atron she had had eight a: ray treatments apparently 
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Without any definite improvement On physical examination 
she showed extreme exophthalmos, very marked fine tremor of 
the fingers, and a thyroid gland considerably and asymmetncally 
enlarged, rather firm, and with a loud bnut. Her heart was 
defimtely hypertrophied and showed a loud blowing systolic 
murmur at the apex transmitted to the axilla The electro- 
cardiogram gave evidence of left ventncular hypertrophy The 
previous a:-ray treatments were given at the Bngham Hospital, 



Boston, and upon her faflure to improve they had advised opera- 
tion, but she had refused 

At the Massachusetts General Hogiital she was put to bed, 
and on November 15, 1916 her metabohsm had dropped from 
plus 72 to plus 42 per cent and her pulse from 112 to 89 It 'was 
felt, however, that she could only be cured by operation, and, 
accordmgly, on November 23, 1916 Dr Charles A Porter 
excised the right lobe of the thyroid under gas and oxygen 
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n>e patMogic exammabon of the removed tissue showed that 

^ filled with granular 
“Dojd They had a high columnar epithdial Im.ng xhere 
DO very definite papillaiy ingrowth There were numerous 
infiltration with occasional definite 
^/olhdes There were also wide bands of stroma running 

nsr^T^ lobules The anatomic diagnosis was struma 
P^^^Kiiyinatosa- 

The ^ent made a good operative recovery, but neverthe- 
^ lost weight rapidly after operation, and subsequently 
metabolism to plus 60 per cent on 
W 19, 1917, and a nse of pulse to 119 ShV then went 
*^mstmg more or less at home and with no very definite 
®^ent mtil April 18, 1917, when her metaboham was pins 
Bwif deaded to give her further x ray treat- 

ladhm- ^tnmber 13, 1917 she had had four treatments 
to h dropped to plus 24 per cent I did not 

then for a year and a half, when, on Afarch 27, 1919 she 
mod. observation She said that she had felt very 

to Atil ’nmg the last year and that she had been workmg 
capacity for a year and a half Her work consisted m 
^^“1? roats and hats m the cloak room of one of the large 
tot tlieTn»,?*^°° tpints and felt that she was 

and 1 *° metabolism was still plus 25 per 

151 J g ^ iieighed less than when seen on September 13 
*''M Dtev^ somewhat prominent, though less so 

fi* thymni there was slight fulness of the left lobe of 

ditrnm ’ ^ moderate bnut, but she had no tremor or 

Or symptoms of hyperthyroidism 
Ssaj, , ^ ^ to be regarded as a severe case of Graves’ 
ttntjj g, ^ the vagotomc type, m whom a vigorous 
operatT^ treatment had accomplished but little, but who 
tortnuaj), °° "'fi® ^ter improved suffiaentli 

er normal hfe after five subsequent x rat treatments 

Mr E T B (Laboratory No 
0" 213,101, E II , W S ) This patient, a man 
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of thirty-five years, gave a history of having had some nervous- 
ness for SIX years and for four years had noted that his eyes 
were becoming promment I saw him first on February 3, 1917 
He had been workmg up until that tune He had noted no m 
crease in sweatmg and no diarrhea, but he did get short of breath 
on exertion He said that his symptoms were worse three years 
ago, and then subsequently got better, and that for the last 
three weeks they had agam returned m a more severe form than 



he had ever had them before On physical exammation c 
showed slight exophthalmos, moderate tremor, and a. thyroi 
gland moderately and symmetrically enlarged It was soft an 
there was a famt bruit over both lobes He too was of the vago- 
tomc type, having a relatively high metabolism and not par 
ticularly high pulse, as a glance at his chart will show 

He was given nothing but rest m bed for about a month, 
and durmg that tune he developed a very mterestmg comphca- 
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tion. On February 11, 1917 he suddenly developed a tempera- 
ture of 104° F f which apparently was due to a throat infection. 
Two days later his heart suddenly began to fibrillate. The 
dectrocardiagram showed aunculai fibrillation with rapid ven- 
tncular rate, and the X wave m Lead H was inverted An 
dcctrocardiagram taken previous to this, on February 5th, had 
shown merely sino-auncular tachycardia, inverted T wave in 
Fcad n, and a long P R interval He was given 69 grains of 
digitalis m the course of nme days, with satisfactory slowing in 
the pulse rate, but the fibrillahon continued 

It 13 mterestmg to note that the first metabolism observa 
twn, that of February 3d, was before he began to fibrillate, 
idille those of February 16th and 25th and that of March 2d 
were during his fibrillatioii. Nevertheless, his metabolism con 
biiued to fan, and his condition was so satisfactory that m spite 
of the fibrillation he was transferred to the surgical side, and on 
hlftrch 5, 1917, an eiosion of the right lobe and isthmus was 
done by Dr Charles A. Porter under novocain. The pathologic 
®^^°uiiation of the removed tissue showed great abundance of 
Dtegular shaped folhcles with wide bands of stroma run 
between them There was a great deal of papillary infold- 
^ *nd a high, de^ly staining qiithebum The anatomic 
was folhcular hyperplasia (tone type) 

He stood the operation well and showed a definite drop in 
^aboUsm afterward, but on April 17, 1917, after he had re- 
home, his pulse and metabolism had both risen again 
to the pomt from which they started 
He was lost sight of then for nearly two years, but on March 
. ' came in for observation. He told me that he had 

perfectly well and that he had been working for nearly two 
He had had three x ray treatments following his opera- 
He stfil had shght eiophthalmos, but bad no signs or 
^^ptoms of thyrotoncosis His metabolism and pulse had 
'bopped to Within normal limits and he had gamed a great 
"Weight, in fact, he was almost obese, 
patient is an example of the vogotomc type who was 
cured by surgery followed bj x ray treatment 
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Before closing I should like to discuss with you briefly 2 
cases that died following operation, and to point out certam 
features about the metabolism which I think may be guides in 
selectmg favorable from unfavorable surgical risks 


In the first place let us consider the case of Mrs S L R 
(Laboratory No 77, Hospital No 210,686, W M , W 
This patient, a woman of twenty-nme years, gave a history o 
havmg had some fulness m her neck for two and a h 
She had also graduaUy developed nervousness and imtabilty, 
which were of an extreme type, but she had not noted any p 
pitation or dyspnea, nor had she had any mcreased sweating 
appetite For five or six months previous to her entry m o 
hospital she had had considerable diarrhea. She 
exammation the typical picture of very severe exop , 
goiter — a moderate soft symmetnc enlargement o e 
gland, with loud brmt, well-marked tremor, and P . ug, 
thalmos Her metabohsm was first determined on ep 
26, 1916, when it was found to be plus 48 per cent or p 


at that time was 151 , 

On October 7, 1916, havmg rested m bed m 
the mtenm, her metabolism was plus 4/ per cent an or 
rate 133 She had lost 3§ kg m body weight smce P^® 
observation On October 21, 1916 her metabohsm ^ , 

\to plus 58 per cent and she had lost another kilogram o 
weight Her pulse, however, was shghtly slower, 

The pomt I should like to emphasize is that her metabo 
Tismg m spite of her complete rest m bed, and although ^ P 
was falhng slowly’’ she was rather rapidly losing weig t, an 
all probabdity was becoming steadily more toxic It iras 
aded that her best chance lay m surgery, and so, on ^ 

3, 1916, Dr Charles A Porter excised the entire nght lobe 
two-thirds of the left lobe, starting imder novocam, u a ^ 
usmg gas and oxygen Pathologic exammation of the ex 
tissue showed considerable variation m the size of the fo ’ 
many of them bemg irregular and filled ■with a granular, snr 
colloid, while others contamed httle or no coUoid The epi 
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tliclium was frequently high and showed numerous papillary in 
foldings. There was a definite increase in stroma and there were 
miny areas of lymphoid mfiltratioiL The anatomic diagnosis 
was folhcular hyperplasia. She did not stand the operation 
well and gradually grew more toxic, and died on November 5, 
1916 

The interesting thing about thig case is that, while her met- 
eholism was only moderately elevated, which would lead us to 
WRiose that she would stand operation well, she nevertheless 
had what we later found to be apparently a contramdication to 
operation, namely, a metabolism level rising m ^ite of com- 
plete rest m bed I have seen the same thing m several other 
The metabolism m the usual case shows a defimte drop 
when the patient is put to bed This drop usually continues 
for a matter of two to three weeks, when a level or plateau is 
and beyond thiq plateau further drop will not occur 
rest alone. The cases who when put to bed have a 
®®tabolism level which rises, should, to my mmd, be regarded 
very unfavorable ones for surgery 

My last case is perhaps the most interesting of the whole 
Mrs. F G (Laboratory No 23, Hospital No 201,801, 
^ M , W S ) This patient, a woman of twenty mne years 
SSve a history of having had an enlarged thyroid for the past 
years. She had noted that her eyes were pronunent for 
J cars, and she hnd apparently had periods of thyrotoxicosis 
^ wd on over the same period There had been several severe 
^^“^^diations followed by periods of apparent freedom from 
*yinptoni 3 The last exacerbation had lasted for nine months 
^ she Was gradually getting worse when seen. She had lost 
35 pounds, had intense nervousness, palpitation, and some 
on exertioiL She had considerable headache and 
of one sort or another Her mental state was border- 
^ on that of melancholia. She find had many severe attacks 
'^^hea over a penod of se\'en years, and this seemed to be 
of the most con^icuous features of the case. On ph^'Sical 
she showed extreme emaciation, extreme exoph- 
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thalmos, and a thyroid gland markedly enlarged, hard, pulsating, 
and with a loud bruit There was a well-marked fine tremor of 
the hands A most mteresting feature was a general bronze 
pigmentation of the skin This was most marked in the lower 
abdomen, about the umbihcus, gemtaha, and mpples, and least 
marked on the face The heart showed a rough systohc mur- 
mur at the apex and a forable impulse, m other respects it was 
not remarkable Her blood-pressure was 130 systolic, 70 dias- 
tohc. Her white count was 7600 and there were 45 per cent 
neutrophils, 44 per cent small lymphocytes, 9 per cent large 
lymphocytes, 1 per cent transitional cells, and 1 per cent 
eosmophils Her unne never showed any sugar and only once a 
shght trace of albumm 

Only a single observation of the basal metahohsm was 
secured This was on May 24, 1915, when it was found to be 
plus 81 per cent and her pulse-rate 121 It was felt then that 
her only hope of recovery was through immediate operabon, ut 
it was realized that she was a very poor surgical risk On Jan 
uary 11, 1915 the left supenor thyroid artery was hgated under 
novocam She stood ihi.t; fairly well and made a reasons y 
satisfactory recovery, so that on January 22, 1915 the ri^ 
supenor thyroid artery was hgated under gas and oxygen. ® 
patient stopped breathmg on the operatmg-table, but was 
^finally revived and gotten back to the ward Her condition wm 

y bad — very rapid, thready pulse, stertorous breathing, 
d cyanosis She was m a stuporous condition and ^ 
, amed so until her death on January 24th The autopsy show 
a purulent pencarditis and pleuntis, and also a condition o 
status lymphaticus 

It seems fair to suppose that this patient died a thynnc 
death Her stormy symptoms before death are such as one sera 
m status l3miphaticus, and at autopsy i^bis condition wms foun 
Accordmg to our present knowledge we certainly should not have 
advised operation m this case Had she been given a course o 
*-ray treatments over her thyroid and thymus glands it is co^ 
ceivable that the thymus could have been sufficiently involuted 
to make operation at a later date a safe procedure 
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The chief points which I have tncd to illustrate by this 
series of cases, and which I should like to refresh m your minds 
before closmg, are as follows 

In the differential diagnosis of mild or atypical hyperthy- 
roidism the determination of the basal metabolism furnishes a 
reliable gmde. For example, it may be difficult to distinguish 
between, let us say, a case of effort syndrome and a case of mild 
hyperthyroidism, but the metabolism level is normal in the 
former and elevated m the latter, and so gives us the correct 
diignosis. So, too, m a patient with an enlarged thyroid, but 
with slight or atypical symptoms of thyrotoxicosis, a metabolism 
determination tells us whether we are dealing with a toxic or 
Don tone goiter 

In the matter of frank toxic goiter I hope that the charts 
of my patients have made dear that the essential factors that we 
must have to mtelHgently follow the progress and seventy of 
the disease and the effects of treatment are the metabolism level, 
the pulse-rate, and the body weight* 

Blood-sugar curves, adrenalm tests, and differentia] blood 
founts are instructive, but the metabolism levd, to my mind, Is 
ttscntiaL At the Massachusetts General Hospital we are now 
®*hing the metabolism determination a routine test. It is no 
loDgcr regarded as research, but as a part of the regular program 
ia the management of Graves’ disease. All frank cases are 
once or twice or more times before treatment is begun, 
Iben at regular intervals thereafter until recovery or death 
^rom the behavior of the metabolism in the pr e l imin a r y rest 
P®iod we often draw our conduaion as to what form of treat- 
®®t to use. With patients whose metabolism rises m spite of 
^plete rest m bed we feel that surgery is very dangerous, 
the type of case with greater nse m metabolism than in 
ire feel that x ray of the thymus and thyroid should pre- 
wde surgery, to avoid the possibility of a thymic death. My 
fcclmg IS that our results have shown that it is always wise 
^ f®pIoy the X ray first in any evaU:, with the idea that the 
^^ces are good that it alone may cure, and that, if not, it will 
reduce the nsk of subsequent surgery 
3—70 
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SVROICAL ANESTHETICS IN DIABETES MELLITUS 

Rie Daagere of Operative Treatment When Necessary ta 
^etic Patients, Necessity, If Possible, of Pre-operative 
Treatment In Diabetica, Importance and Relative Merits of 
Methods of Anesthesia Adopted in These Cases, Blustrative 
Cases. 


D* JosuNi has pomted out m his text-booh on the Treat 
of Diabetes MelHtus the well known fact that diabetic 
^ surgical complications may stand m need of 
on more than do normal mdrvidnals or those solfering 
^^most other chrome diseases, but are exposed to certain 
^ risks which non-diabetic cases largely escape Today 
^0 Repose to emphasize the force of Dr Joslin’s statement and 

m possible dangers following the use of anesthetics 

“ tflis disease. 
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I shows the total number of unquestioned diabetics 
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period of five years, and, of these, the number admitted as sur- 
gical cases The five-year period precedmg 1918 was selected 
as bemg uninfluenced by the abnormal conditions of the war, and 
IS probably famly typical of any five years m the recent history 
of the institution 

As can be seen, about 14 per cent, of the 386 diabetics ad- 
mitted had symptoms which made the judgment of a surgeon 
as urgently needed in the treatment of the case as that of a 
mechcal man This fact at once justifies the assertion that 
diabetes is by no means a medical disease exclusively Surgical 
conditions comphcatmg it are relatively common A surgeon 
must, therefore, know the hfe-histoiy of the disease m order to 
balance the risks of operation in a given case, and if operation is 
necessary, he must be thoroughly famihar with the effect of dif- 
ferent anesthetics and operations upon diabetics m order to 
expose his patient to as httle danger as possible 

In this senes 9 of the 54 cases with surgical comphcahons 
were obviously unsmted for operation either because of the 
patient’s general health or because the surgical condibon which 
presented did not warrant operative mterference These cases 
will not be considered any further, 45 cases came to operation, 
however, and the results are summarized m Table U 

There were 13 deaths m this senes of surgical cases, or a 
total mortahty of nearly 30 per cent , a figure which illustrates 
^e weU-known teaching that diabetics do not stand operation 
^ sily However, on closer analysis the cases may be logically 
^ bdivided mto two groups, the first consistmg of 20 cases which 
; were suffenng from an acute infection or gangrene before opera- 
tion, and the second consistmg of 25 non-infected cases Smce 
10 of the infected cases died (50 per cent ) and only 3 of the non- 
mfected cases (12 per cent ) it becomes clear that any acutely 
infectious condition m a diabetic requirmg surgical mterference 
must be at once considered of utmost gravity, while any non- 
infectious condition requirmg operation is more dangerous than 
noimal, but can be safely earned through 

he majonty of the patients were old people, and therefore, 
pro a ly, mild cases Only 3 mdividuals under thirty years of 
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age were operated upon. Two of these died, and the one which 
recovCTed had so few diabetic signs and symptoms as to justify 
tie query whether he actually had true diabetes. Ihese figures 
are therefore significant. The more severe the diabetes, the 
greater fa the nak of operation. 

Local anesthesia was used m 12 cases, spinal anesthesia m 
8 cases, gasmygen anesthesia m 11 cases, and ether anesthesia 
in 14 cases, 3 of the fatal infected cases were given local anes- 
thesia, 5 were given spinal anesthesia, 4 were given gas-osygen 
anesthesia, and 1 was given ether anesthesia. There seems no 
reason for assuming, in the infected cases at least, that one 
anesthetic was more harmful than another In the non infected 
group, on the other hand, there were no deaths after local or 
gas-hiygen anesthesia, while 1 patient died after spinal anes- 
thesia and 2 after receiving ether 

The majority of the infected cases were surgical emergenaes 
and could not receive a thorough course of preoperative txeat- 
tnent, 4 cases, however, were thoroughly prepared for operation 
Ly a prolonged course of medical treatment, 2 died, both bemg 
patients under thirty years of age, 2 others were aglycosnric 
pot before operation but both died. The remaining 14 cases 
^larc operated upon soon after entering the hospital and suffered 
a mortahty of 6, or 43 per cent. How important prqiaration is 
for opaation in a septic case is, therefore, an open questron, as 
from these figures The prolonged undernourishment 
''ttessary to get a patient’s urme sugar and aad free and to get 
^ Wood-sugar, fat, and acetone body concentration normal 
®ay so lower his resistance to infection as to be unjustifiable. 

best rule would seem to be to postpone ojieration as long as 
“Offls safe ns judged by the clmical condition of the patient, 
not to wait until septicemia has developed, or until the 
P^at is so weak that his powers of recuperation and resistance 

are lost 

lime of the 25 non infected cases in which there was ample 
*mie for preoperative preparation were given prolonged medical 
heatment, and were turned over to the surgeons after sufficient 
"“aivaUoa. Of these 9, none died, although 4 were given 
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ether and 2 "were given spinal anesthesia. Two were made 
aglycosunc just before operation, but were not given any pro- 
longed treatment One died following ether anesthesia and 1 
hved following spmal anesthesia, 14 were directly admitted to 
surgical wards and were operated upon without consideration of 
the diabetes, 2 died, 1 after ether anesthesia and 1 after spmal 
anesthesia, 6 others W'ere given ether with nnpunity 1 was 
given spinal anesthesia, 1 was given gas-oxygen, and 4 were 
given local anesthesia 

Certain conclusions are justified from this brief statistical 
survey It is evident that no diabetic is as good a surgical risk 
as IS a normal mdividual No diabetic with an acutely mfectioiis 
process is as good a surgical nsk as one without signs of infec- 
tion A prolonged course of preoperative treatment whenever 
possible IS essential to minimise the dangers of operation in a 
diabetic The nsk of any operation for a properly prepared 
non-mfected diabetic case is shght, but local anesthesia or gas- 
oxygen are safer anesthetics than spmal anesthesia or ether 
As I Wish to emphasize the possible dangers following the 
use of anesthetics m diabetes meUitus I shall discuss m detail 
4 cases which were recently operated up>on m the Massachusetts 
General Hospital and which were carefully studied m order to 
inquire into the immediate effect upon the diabetic mdividual of 
cal, gas-oxygen, spmal, and ether anesthesias 


V Case I ^No 231,871, an Itahan girl, twenty-one years old 
d smgle, entered the hospital on July 28, 1919 The essential 
eatures of her history were that she began to feel ill a year 
previously, loosmg weight rapidly, and always being hungry 
and thirsty AJiout rune months before entry she developed a 
perirectal abscess, which discharged pus mtemuttently but 
never healed Smce the onset of her illnpgg she had lost about 
34 pounds m weight 

Routine physical exammation was negative except that 
there was marked mduration around the rectum, with redness, 
sweUing, and tenderness on the left side, which suggested a large 
abscess. 
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The unne contained much sugar and gave a heavy feme 
chlond reaction 

The mouth temperature at entry was 101'’ F , the pulse-rate 
120, and the respiration rate 40 

It was considered advisable to drain the abscess immediate^ 
™dcr local anesthesia The effect on blood and unne is shovm 
in Table HI 

As can be seen by this table, the patient at entry was in ft 
serious condition from a diabetic standard Her bIo^>d was so 


uch m fat as to appear creamy, there was a higfa Wood-sugar 

®iicentration, the acetone body concentrstion was much fn 

and there was a coexistent severe 
i>y Van Slykc’s method The 

Pictute, showed ■ great deal of sugar ° 

acet^ bodies. ®°"ever, 

the operation, of enurse, amounted ujjection of a Jocaj 
case is shown to demonstrate tha* was not acconj- 
““«thebc, even m a case with sev«« •'•ood- 

by any harmful results On ^ J'Sbtlj 
concentration was less, Impror-ed^ 

there was considerably less bloody ^iment The 

‘ddosk, as measured by Van Sly ® was not fasted 

A word should be said abowt ^ account of the 

patient was urged to dnnk m f“^ 1, mth consHer- 


— ,t,n) with 

at the outset, but was ' ' 

patient swn- 


TTic loarca 


o~ f t CV*'- 

^^osia and increased blood ^ th 

®ble protein and caibohydr®*^ 

icctivc, It was not chang^ 

Ue subsequent coursaJ^heaH Si 
tUtionimpr^ -nt', ho<^' 
ture, pulse, and tespw® ^,ccti " , 

findmg is that of the rtinceatratio" 

<iay foUowing operatf^ uf»J i in°tiental to U 
The ina^»'>'’l>tafl; .hepatic' 
sugar m tlie unne ‘’^[jte h* jcinonsiratct tlaf 

tion,auddidno>»;^,h.t^ 

On the whol«' 
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theaa for a mild operation, even m the presence of infection, 
may be given ■without harm to a diabetic with pronounced 
aadosis, hyperglycemia, hypyerhpemia, and hyperacetonemia. 


Case IL — ^No 232,817, an Italian male laborer, fiftj sevtn. 
years old flT>d married, entered the ho^ital on Sqitember 22, 
1919 TTi^ past history was unimportant except that about 
twenty years previously his unne was examined by a doctor and 
"showed a httle trouble." A diet was prescribed which excluded 
white bread And all food which contained sugar The patient 
followed thic; diet for about six months, and after that time ate 


everything 

A year before entry he suffered from an attack of influenza 
and was m bed for three weeks He made a normal recovery , 
but since then noticed that his appetite was enormous, despite 
which he lost weight rapidly Following his influenza he 
weighed 185 proimds and now weighed, he thought, only 116 


pounds. 

Three weeks before entry he was snddcnl) seized with a 
sharp knife-like pain m the n^t chest at about the level of the 
shoulder blade. The pain did not radiate. At first there was 
no cough, but it began about a week after onset of illness an 
was now ■very annoymg ?rnd constant 

Physical examination was negative except for signs m e 
nght chest, which suggested fluid An x ray plate show a 
Ihe nght chest was contracted and that the diaphragm 
ught side was hi^ and fixed The heart was not dl^ a 
There -was on area of dulness extending across the ngh i 
chest to the axillary borda- 

The Wassennann reaction WHS negtttiic. "J** , 

'■aned beU-een 15,000 and 34 000 The 

sugar, but did not show a posimc feme chlond rroc 

sputum which was of s-arjung amount ivas ^ 

and contomed numerous different organisms an medical 

no tnbercle badlh While under obsenaUon on Jhe mijcid 

^ard the patient ran a septic temperature chart aa P 

feeble pulse, and with ^'a^ablc dyspnea 
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It seemed probable that the patient had an encapsulated 
enipyema comphcatmg a diabetes As he seemed to grow worse 
■with such drainage as ivas possible through the brondn, his 
chest was fi n a ll y drained through the pleura under gas-oxygen 
anesthesia The urine and blood findings in relation to this 
operation are given m Table IV 

As can be seen, the unne became free from sugar upon a 
restricted diet There was no significant aadosis The blood- 
sugar remained persistently high until the carbohydrate mtate 
was reduced to 15 grams a day, and kept at such a low level for 
a week 

On October 14th, after the unne had been free from sugar 
for two weeks except for very small amounts iqion two occa- 
sions, the blood-sugar concentration was 12 per cent , the blood- 
fat was 50 per cent , and the blood-acetone concentration was 
13 7 mgm per 100 c c Operation was deaded upon, and m 
preparation the diet was not changed, but flmds were forced 
On the following day (October ISth) the volume excreted was 
3470 c c and the total acetone excreted ■was 87 gm. On the 
morning of operation (October 16th) the blood-sugar concentra- 
tion was 15 per cent , the blood-fat was 65 per cent, the 
blood-acetone concentration was not changed, and there 'was a 
shght but defimte aadosis, as shown by the lowered combining 
power for CO 2 m the plasma 

The patient went through his operation satisfactorily The 
^^immediate effect seemed to dimmish the output of fluid, to 
/produce glycosuria, and to increase the exaction of acetone 
bodies The blood analyzed on the morning afta operation 
showed that the blood-sugar concentration had maeased, but 
that the blood-fat concentration had dimmished Another in- 
teresting observation was the apparent reaction of the acetone 
bodies The total acetone bodies m the blood were significantly 
ower than before opaation and the plasma’s combining power 
for COj was maeased, suggestmg that such nuld aadosisTas 
ad been present before opaation had cleared up One con- 
clusion IS justified m this case Gas-oxygen anesthesia, although 
apparently accompanied by hy^aglycenua, glycosuria, and in- 
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creased excretion of acetone bodies, was not accompanied by 
signs of aadosis in the blood It is possible that the pure carbo- 
hydrate diet given on the day of operation played a part in these 
findings On the other hand, it is possible that the administra- 
tion of oxygen made it easier for the body to bum acetone bodies, 
and thus aadosis was actually prevented Further observa- 
tions are necessary to explain more thoroughly what happened 

After operation the patient made an uneventful recovery and 
was able a few days later to take 1500 calories, 70 grams of pro 
tern, and 20 grams of carbohydrate without glycosuria or sig- 
nificant aadosis 

On the whole, this case is demonstrated to show that while 
gas-oxygen anesthesia may produce hyperglycemia and gly- 
cosuria m a diabetic, it does not necesshnly cause aadosis It 
IS perhaps on this account that gas-oxygen anesthesia is a better 
anesthetic for diabetics, according to the statistics, than spmal 
anesthesia or ether 

Case in — No 232,779, a man forty years old, mamed, and 
engaged m the laundry business, entered the ho^ital on Sep- 
tember 20, 1919 for a hernia which he had bad for sixteen years 
His history was negative except for mfluenza ten months pre- 
viously, followmg which he had noticed that he urinated twice 
at night, but had no accompanying symptoms of increased 
appetite or thirst Two years before entry, however, he weighed 
^96 pounds, and now about 145 This loss of waght had been 
radual, but had been more marked during the ten months fol- 
lowmg his influenza attack 

Routine physical examination was negative except for a 
large left inguinal herma. The unne contained a famt trace of 
sugar, the blood-sugar concentration at entry was 28 per cent , 
the blood-fat concentration was 63 per cent , and there was no 
evidence of aadosis, the blood-acetone concentration being less 
than 10 miUigrams per 100 c c of blood Shght restnction m 
diet caused the glycosuna to disappear and the blood-sugar con- 
centraUon to drop to 12 per cent The blood-fat and blood- 
acetone concentration remamed imchanged The case, there- 
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fore, appeared to be one of mild diabetes accompanied by a 
large in gmual henna which the patient was anxious to have 
cured An operation was performed under spinal anesthesia. 
The apparent effect of rhig anesthetic upon the diabetes is shown 
in Table V 

On the morning of operation the unne was sugar free, the 
blood sugar concentration was 10 per cent, the blood fat con 


ccntrafaon was ,57 per cent, and the blood acetone concentra- 
tion was 38 miTlignunq per 100 ac of blood The last figure 
was abnormally high and might have suggested that the patient 
was prone to develop aadosis, as the increase came on after a 
partial fast day when the only food eaten was carbohjndrate and 
protein. Despite this danger sign, the operation was performed 
and the immediate results were striking No sugar appeared in 


the urme on the day of operation. However, a very hea^'\ 
ferric chlorid reaction developed in the unne at once and 
the total acetone eicrehon for tw^ty four hours rose from 
1 9 to 15 6 grams The blood taken on the morning after 
(^mtion showed that the blood sugar concentraUon h^ 
doubled, the blood fat concentration had increased, and the 
blood acetone concentration had risen to 50 2 milhgrams per 
100 C.C, blood Unfortunately, the actual degree of aadosis as 
shown by the combining power of the plasma for CO3 was no 
®timated However, the patient himself noticed 
breathmg and air hunger and felt stupid and rmsera e ui 
were forced, a pure carbohydrate diet was given, c acu 
tcidosis disappeared as 3 uddenl> as it began, Trac^ o 
appeared m the unne for two da>^ but then d ^ uiood- 
=«^on of acetone bodies diromished mpdl> 
sugar concentration m the blood dropped ow ) 

sfetently toward normal, the blood fat bodies 

quicUy to preoperat^ve level, aod the blood acetone bod.cs 

dimittihed with remarkable rapidity ^ho was 

On the whole, this case is shown as a mAd d.^ePe ^^w^ 
Swen spinal aii;thesia ApparenUy 
'•>“ procedure was to cause h}T>crglyco'^ 5^ 

K> se^ere an aadosis as to suggest impcndmg 
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the cone being removed at 10 30 and the operation being com- 
pleted at 11 00 The patient was consaons an hour later and 
m good condition. During anesthesia she did not struggle, her 
pulse and respiration were r^ular and not rapid Following 
operation there was but pligh t shodw, as shown by the blood- 
pressure, which dropped four hours after operadon from 148/100 
to m/is, but returned to 148/95 within twenty four hours 
The following observatioiis were made upon the blood and 
uime after operation. 
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This table is very significant As can be seem 
hours after anesthesia the concentration of fat in the a 

doubled, withm twenty four hours the blood-sugar concm 
had risen, and a rapid accumulation of acetone "f 
warned m the blood, within forty-agbt hours to ^ 

concentration had not changed, but the blood ® greater 
“had, and the blood acetone bodies had increasi^ 

“tent The nrumry findings are equaH} “I” ° . ^ 
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aadosis, although the coexistent signs of diffuse fafonclutis with 
fever suggest that she may have developed a tenninal broncho- 
pneumonia. - , 

The probable explanation for the rapid development of ^ 
fatal aadosis m this case is found m the pharmacologic properties 
of ether. , p 

' i 

Besides actmg as an anesthetic, ether has an immediate and 
defimte effect upon the body fats and upon the hver Follow- 
mg the administration of ether to normal dogs, Bloorlwas able' 
to demonstrate a marked rise m the concentration of blood-fat 
apparently referable to the fact that there was an mcreased 
solubihty of the fatty substances of the tissues in the blood- 
ether mixture Sansum and Woodyatt* have shown that ether 
produces an immediate hyperglycemia m dogs made diabetic 
by phlormn because it breaks down the hver glycogen unde 
the stmmlua of agjh 3 oda and transforms it mto sugar More- 
over, they have demonstrated in such animals that ethe causes 
a temporary suppression m exaction of urme, mtrogen, glucose, 
and acetone boches, with the result that thae is httle output of 
these substances for several hours This patient correlates 
<dimcal findings with the facts observed m animal experiments. ^ 
Hae, as m animals, the blood-etha mixture seemed to dissolve 
a considerable amount of fat from the tissues and to cause a 
h3'pCTbpemia At the same time the etha appieared to break 
*v glycogen m the hva mto sugar, with resultant hyper- 
and finally, exaction was greatly diminish ed, so that 
' was a suppression for twenty-four hours of the exaction 
sugar, acetone, and mtrogen All these reactions together 
suffiaently serious to upset the dehcate equilibnum which 
the patient was forced to mamtam m orda to hve, and death 
probably resulted from aadosis because when the fat so r^idly 
set free was reabsorbed from the blood mto the tissues it was 
turned mto acetone bones because the carbohydrate necessary to 
bum It normally was not available, and because the conservative 
polyuna which helps to wash out these substances was lacking 
On the whole, this case is demonstrated m order to show that 
etha may be a fatal anesthetic for even an jpparently mild 
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djabetJC, and that on account of its pharmacologic activities its 
use 13 contraindicated as an anesthetic for any diabetics under- 
going surgical operations. 

In conclusion, I would emphasize the following pomts brought 
out in this clinic. The surgical comphcabons of diabetes melhtus 
are so common that surgeons should become thoroughly familiar 
with the natural course of the disease. A diabetic with any 
infectious process requiring operative mterference must be re- 
garded as critically ill A course of dietetic treatment in prep- 
aration for operation should be undertahen when possible, and 
should be insisted upon m all uninfected cases where the surgical 
comphcation is not an acute onergency 

Ihe 4 cases discussed show that it is possible to study the 
immediate effects on the body as a whole of the anesthetics m 
common use, md that m diabetic patients these effects may be 
of important clinicnl significance. Further observations along 
these lines will detenmne^better methods for prepanng diabetic 
patients for operabon, s^er methods for adminlstemig ancs 
thetics, and better methods for overcoming the immediate reac- 
tions to anesthetics. At the moment it is safe to say that of the 
anesthetics commonly used for diabetics local anesthesia is the 
safest for minor opersUons, gas-ozygcn is the best for major 
operations, spinal anesthesia may prove dangerous, and ether 
on account of its pharmacologic properties, is contraindicated. 
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CLINIC OF DR FRITZ B TALBOT 

MASSACHnSSTTS GeHBSAL HoSPITAt 


WHOOPING-COtrGH 


The first distinct and comprehensive account we have of 
the disease was furnished by Maezray in the year 1414 in his 
chronologic history of France The first epidemic of whooping 
cough was described by DeBaiUou m the suteenth ccnturj 
Since the seventeenth century It has been common in all latitudes 
It may appear in epidemics in schools or any other gathering 
place of children, or a child with an undiagnosed case of whoop- 
tng-cough may leave a long trail of the disease in its travels from 
one aty to another 

It IS a highly contagious and infectious disease, and is usu 
ally transmitted by direct or immediate contact. There is little 
doubt that infection is ^read through the qiutum, which is 
scattered by the coughmg, although it is conceivable that the 
infection could be earned by the sputum adhenng to the clothes 
of a third person This method of spreadmg, however, is highlj 
improbable Nothing m my eepenence would support such an 
assumption, and I feel perfectly safe in gomg from one patient to 
Mother after washmg the hands and taking the ordinarj pre- 
cautions. There is evidence that the virulence of the sputa is 
only short hved and that the infecting organism dies qmckly 

There is a tendency for epidemics to occur more ^ 

during the winter and spring The fact that there seem o 
a connection between epidemics oi whooping-cough ^ meas 
caused early miestigators to attempt to con^te ' I™ !* 

cates This, however, could not be done. There is htUe doubt 

timt the great frequency of the disease during t e wm er an 
tPnng months is due to the gathering of children m oo a 
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in pubbc convqrances m bad weatber In large abes there 
are always sporadic cases, but in rural communities, where soaal 
life resembles more the life of one big family, and where all the 
children of the commumty usually come more m contact with 
one another, an epidemic will sweep through the whole com- 
mimity of children, and wiU not appear agam until a new group 
of children become exposed 

Age Incidence — ^It is assumed that children are more sus- 
ceptible than adults and that pertussis is a disease of childhood 
It IS probable, however, that if a virgm field were moculated 
there would be as many adults as children affected The ma- 
jority of cases appear m the first ten years of life, with a stronger 
tendency to affect young infants than any other contagious dis- 
ease A number of cases have been reported during the first 
month of life while the infant was still on the breast. This is 
qmte different from measles, which is rarely found m breast-fed 
babies The largest proportion of cases occur during the first 
two years of life, but the age of compulsory school attendance is 
also greatly affected 

Immunity — Recovery from one attack, as a rule, confers 
lifelong immimity There have been instances, however, m 
which elderly people have had the disease a second time 

Infectiousness — Pertussis is infectious from the beginning of 
the catarrhal stage and undoubtedly contmues so throughout 
the first three weeks of the disease It is probably more mfec- 
'ous durmg the catarrhal stage than at any other time during 
ip disease 

Bacteriology — ^The etiology of pertussis has been discussed 
for years In 1906 Bordet and Gengou showed that the influ- 
enza-hke bacillus found m the sputum of whoopmg-cough was 
a different orgamsm from the one descnbed by Pfeiffer as the 
cause of influenza The morphologic characteristics of the two 
orgamsms are essentially the same and cnn only be differentiated 
in culture Unlike the bacfllus of whoopmg-cough, the influenza 
baciUus cannot be made to grow on a medium that does not con- 
tain hemoglobm 

Incubatioiu — ^The mdefimte and imcertam onset of the dis- 
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ease makes it almost impossible to determme the penod of m- 
cubabon Different imters vary on the time, the shortest being 
three days and the longest fifteen. It is generally beheved that 
ii Euteen days pass after exposure without symptoms, there is 
very httle chance of the appearing After three weeks 

expire without infection there is no chance of the child coming 
down with the disease. 


Symptoma — ^It is customary to divide the course of whoop- 
ing^ough mto three stages— the catarrhal, the spasmodic, and 
the stage of dedme. The catarrhal stage commences with 
sneczmg, more or less cough, and sometimes shght fever This 
ffloy last for about ten days, with individual variations and is 
often accompanied by a temperature of 99° to 100^° F This 
temperature usually disappears after two weeks’ tone Some 
<ifldren whoop during the first week, while others ^throu^ 
tie entire course of the disease without whooping The rau^ 
®t the begmning, although spasmodic, is often mdisunguisha e 
from the cough of ordinary bronchitis, and may not e^sm 
Picion unless it is known that the patient has been 

lx«ussis. The progress of the disease differs from an ordinarj 

°ild fa that the symptoms increase in severity ^ 

In the spasmodic stage the cough becomes 
niore frequent during the mght, graduallj sssummg 
P“°xysms of whoopmg-cough The paro^’ams ^ 

®ny occur spontaneously or may be brought 

'wallowing solid morsels of food, runnmg, or gr“ 

tifldren are warned of an attack by tickling m mneti 

“>g, or a feeHng of suffocation, which ca^ ^ j 

These symptoms cause the child to run to ts 

*d>air, or lean against the wall A paroxysm may 

to five mmutes, and only cause slight intcrrup 

nf healthy children, while their weaker bro ^ P^jcnls- I® 

*nd often wish to he down or to be held by 
young children vomitmg is almost ° 

oxysm The daily number of paroxysms „ 

of the child and the seventy of the disease. 
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of the disease there may be as many as fifty paroxysms m twenty- 
four hours 

The convulsive stage is the height of the disease There is a 
tendency for it to mcrease, remam at its height, and then de- 
clme In recent epidemics here the disease has become pro 
gressively worse for three weeks and dechned in three weeks, 
haxnng a total course of six weeks The duration of the con- 
vulsive stage cannot be easily fixed and is influenced by climate, 
surroundmgs, and the seventy of the infection There is a 
tendency for the course of the disease to be more prolonged and 
severe durmg the wmter months 

In the stage of dechne the symptoms gradually diminish in 
seventy and the cough finally ceases 

For some time folio wmg whoopmg-cough the paroxysma 
cough returns with each cold the child has or with sudden 
laughmg or crymg Although this simulates the milder stages 
of whooping-cough, it is not contagious 

Complications — ^The commonest comphcations are connect 
with the respiratory system A large proportion of the dea s 
are due to bronchopneumoma, especially when associated wi 
nckets This is, of course, more frequent m the winter an 
spnng months when the respiratory diseases are prevalent 
Durmg the pneumoma the parox3'smal cough often disilppears 
Emphysema may comphcate the disease and is sometimes fa^ 
Durmg the convulsive stage children are especially suscepti e 
to the tubercle bacillus Tubercular infection, which up to this 
tune had been localized and held m check by the natural r^ 
sistance of the child, may become active because of the child s 
weakened condition and exhaustion 

Hemorrhages may be regarded as the result of mcreased m 
travenous pressure, and the s3mptoms they cause depend, 0 
course, upon the location of the hemorrhage Epistaxis is the 
most frequent variety Intracramal hemorrhages are mfre 
quent, but a few cases have been reported which died as a result 
of the bleeding from the memngeal artery 

Endocarditis rarely comphcates whoopmg-cough, but if pres- 
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ent makes the course of the disease more severe and the outlook 
more doubtfuL 

Con-vulsions are relatively frequent comphcations during in- 
fancy and should always be considered senous 

Diarrhea is also a frequent comphcahon m whooping-cough 
during the summer, and Is almost as senous as the respiratory 
Infections during the winter It depends, of course, m most 
cases upon the deanhness of the milk supply 

Wii the exception of the characteristic paroxysmal cough 
and whoop, the physical examination shows not hi ng abnormal 
in the uncomphcated cases except signs of enlarged peribronchial 
lymph nodes^ These are often evidenced by a D’Espme sign 
and are shown m the x-ray The signs may be very pronounced 
and simulate peribronchial tuberculosis* They are temporary, 
however, and disappear with the disease. 

Blood —There is often a leukocytosis of 15,000 to 25,000 
rjiu, which is greater than is found in any other afebiHe disease 
There is also an mcrease in the lymphocytes at the expense of 
the leukocytes, and ate said at tunes to be as high as 80 per 
cent. The -writer has never found a lymphocytosis or high 
white count In the early stage of the disease when It could be of 


value m making an early diagnosis 

Pathology —There are no characteristic postmortem lesions 
of whoopmg-cough Bronchopneumonia, however, is the ram 
monest comphcation seen by the pathologist* Even wi out 
btonchopneumoma the peribronchial lymph nodes ^ ° ^ 

larged, as m measles The only lesion wbch may e ^ 

constant Is that described by Mallory and his co-workers ’^cy 

found that the abated epithehum of the respiratory tract is 
denuded m places and the cilia plastered down ^ ^ 

tent as to mterferc with a free remo-i’al 0 of 

Burned, therefore, that the severe and prolong 

coughing are necessary to forcibly dislodge an tiTilcal 

DiZoals-A poLuve diagnosis is made 
paroxysm is heard, or by isolating the 

Bordet-Gengou bacillus, from the wh^ the thumb 

oxysm of coughmg may often be mduced by pressing the thumb 
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over the trachea There are many cases that run such a nuld 
course that even during an epidemic it is difficult to say posi- 
tively that the patient has pertussis One should, however, 
always suspect a child who coughs more frequently at night 
than dunng the day The gradual mcrease in the symptoms and 
the failure of ordmary drugs to alleviate the symptoms should 
also arouse suspiaon The pertussis bacillus cannot be dif- 
ferentiated morphologically from the influenza baallus Un- 
like the influenza bacfllus, however, it is possible to grow it on 
a media free from hemoglobm There are no serologic means up 
to date of m atin g a diagnosis in man Agglutmation and com- 
plement fixation are equally unsuccessful Fortunately for the 
reputation of the medical profession, the diagnosis is usually 
made by the family before the physiaan is called m 
Prognosis — ^The prognosis depends upon the age of the pa- 
tient, his general physical health, the time of the year, and the 
physical surroundmgs and care The younger the patient, the 
more serious the prognosis One-quarter of the infants contract- 
mg the disease dunng the first year of life die After slx or seven 
years of age there is a relatively low death-rate The prognosis 
vanes with the seventy and character of the symptoms and is 
always more senous when there are comphcations It is un- 
pmrtant to bear m mmd that whereas the immediate prognosis 
may be good, pertussis next to measles, predisposes to tuber- 
culosis more than any other disease 

Prophylaxis — Smce pertussis is a contagious disease, those 
enng with or expmsed to the disease should be isolated 
uarantme should be established for at least six weeks and m 
some cases longer They should never be allowed to attend 
school or to travel m pubhc conveyances Parents often sel- 
fishly or unwittmgly take them on journeys m trains, thus ex- 
posmg many other children No adequate means of stoppmg 
this practice has as yet been devised by our pubhc health officers 
Treatment. — ^A plentiful supply of fresh air helps reduce the 
number of paroxysms During the s umm er this method of 
treatment may be earned out even with the most dehcate m- 
fants, but dunng the wmter it should be practised with the 
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greatest care. A change of dimate is often of great r-alne, 
especially m the winter, if the chSd can be transported to a sunnj , 
warm seashore without danger to others It is said that an ocean 
voyage is often followed by remarkable improvement. 

The diversity and number of local apphcations advertised 
and recommended is snffiaent proof that th^ are of verj httle 
or no value. Inhalations, on the other hand, are often of real 
value. While there is any devation of temperature at all the 
chM should be kept m bed. A dqiressant or opiate should be 
given to prevent exhaustion, and roust be given m laige enough 
doses to obtain a physiolo^c effect At times it ma) be neces- 
sary to push the drug suffiaentl> to cause prolonged sleqi 
This, of course, is attended with danger and should be con 
sidered the lesser of the tvro evils Any opiate may be used pro- 
vided it 13 effective and does not disturb the digestion. Sodium 
bronnd or codem m doses suitable for the age are often quite 
satisfactor} 

The diet should have considerable care and thought, and 
oaly those foods given which are best adapted to the child’s 
digestion. In some instances drj foods such as the starches, 
liread, cereals, etc, are indicated, and m others milk and eggs, 
rtc Smee there is a considerable loss of food during a paroxysm 
of coughing, more food should be given to replace that which is 
^t. It 15 usuaH} better to replace the food verj soon after 
the vormtmg so that it will be settled before the next parovjsm 

The contmued coughing and retching often tires the abdom- 
iaal muscles to such an extent that coughing causes pain. This 
often be alleviated bj applying a well fitted abdominal belt. 

Vatdne Therapy — There is a considerable difference of 
fpndon at the present tirae as to the value of vaccine therapy 
■0 pertussis It should be considered from two pomts of view 
“prophylactic vaccination and curative vaccination. The con 
of opinion seems to be that piophs lactic vaccination 
pertussis is of very defimte value. The lad. of satis- 
‘^dory results m manj ma> be due to the age of the 
Huenenkens* has pomted out that vaceme should be 
*Hntneatenf Amer Joar I>aL CUdrtc 1918 xn. 
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employed very fresh and ■without any preservative to be of any 
■value By fresh vaccme he means vacone one week old The 
loss of strength of the ■vacone as it grows older is illustrated by 
the fact that vaccine two to three months old employed m very 
large doses, that is, 1,000,000,000, usually immunizes only about 
12^ per cent of the cases, while ■vaccine two to four weeks old 
confers immunity m 25 to 75 per cent of the cases Thoroughly 
fresh vaccme given m the same doses gives antibody formation 
in 94 per cent of the cases, and when given m still larger doses 
1,500,000,000 to 2,000,000,000 — ^immumty is obtamed m prac- 
tically all cases 

Curative ■vaccination has been less satisfactory m the opimon 
of most chmaans, and the evidence for its use is less convincing 
than for early prophylactic ■vaccmation Apparently the best 
results are obtamed when the ■vaccme is used very early m the 
catarrhal stage of the disease, less satisfactory results are to be 
expected m the later stages of the disease The freshness of the 
vaccme, accordmg to Huenenkens, also plays an important part 
m the results obtamed m curative ■vaccination When curative 
vaccmation is employed during the catarrhal stage of the disease 
one expects that the paroxysms ■will be less frequent and the 
con^vulsive stage shortened So far as the writer knows there 
never has been any serious results from the employment of 
pertussis vaccme either as a prophylactic or a curative agent 
'' The dosage used depends upon the age of the child In order 
t o attam immumty children over two years of age should 
^keceive the vaccme every other day for three to four doses, 
commencing ■with 1,000,000,000 and mcreasmg up to 2 , 000, 000, ~ 
000, unless the symptoms contramdicating its use appear On 
■the first mjection 1,000,000,000 may be given, the second, 
1,500,000,000, the third, 2 000 000,000, and the fourth, 2,000,- 
000,000 In children under two years of age, eqiecially dehcate 
infants, half this dosage should be used Inoculation of foreign 
protem m a n i m a l s has taught us that when a foreign protem 
IS given at mtervals of ten da}^ sensitization ■will result, but 
when given m shorter mtervals, one or two dajrs, immunity re- 
sults Smce our object m usmg vaccmes m pertussis is to attain 
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gnmamty the two-day nterval is desirable. My own eipen- 
ence in the use of vaccine has been more favorable than un- 
favorable even with vaccine that is not as fresh as that which 
Hnenehkens recommeiids. Cases have come under my observa 
tion in which a mned vacone has been used m the treatment of 
whooping-cough, but it has been shown to have no advantage 
over a straight pertussia vaccme. 
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Massachdsehs Genekal Hospital 


THE TREATMENT OF THE PSYCHONEUROTTC 

Much interest has lately been centered around those psycho- 
pathologic conditions vanously known as “psj'choneurosis,” 
“nervous prostration,” "psychasthenia,” or ‘neurasthenia,” and 
this awakening of interest has shown that these disorders are the 
commonest problems that the physioan is called upon to meet 
Whether modem life with its hurry and stress has actually in 
creased the number of emotional breakdowns, or whether, 
through our better knowledge, we are recognizing more cases, is 
an undeaded qnestioiL The truth probably hes between the 
two Be that as it may, the fact is that our dispensaries are 
overrun with these sufferers and our wards are full of them, yet 
m spite of the commonness of the problem most phynaans avoid 
the therapeutic issue, rule out obvious orgamc disease, and send 
the patient away unrelieved This attitude of the profession is 
due fundamentally, I bcheve, to the fact that most doctors have 
no organized plan of attack on these cases. It is just such an 
organization of methodic treatment that I wish to outlme in 
this dime. 

CASE I 

A housewife of thirty-four was admitted to Dr Edsall's 
service (East Medical, No 231658) on July 14, 1919, complam 
!ng of indigestion. The routine history and physical ezanuna- 
tion may be abstracted as follows 

Family Hlstoiy — ^Unimportant 

Marital History — She has been married siitccn years, her 
husband is five jmars her senior, there have been 3 childrcii, one 
of whom died of diphtheria at the age of ten, the other two are 
hnng amj There was one miscarriage eleven > cars ago 
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Social History — Satisfactory livmg conditions, at present 
spending the summer on a large country place in the Berkshires 
where her husband works as gardener 

Occupational History — ^Housewife for sixteen years 
Past History — ^Diphthena at eleven and measles and per- 
tussis as a child Her appetite has never been good, her bowels 
were regular up to the beginmng of the present illness, and her 
average weight was 98 pounds up to one year ago, since when 
she has lost 14 poimds Her only exercise has been her house- 
work She sleeps poorly, as a rule, and has always considered 
herself of a “nervous make-up ” 

Present Illness — ^The mdigesbon began four months ago, 
with sour eructations, heartburn, and belchmg one-half hour 
after meals There was some epigastnc distress, reheved by 
belchmg up gas, but no pain. These symptoms were at tunes 
reheved by charcoal and soda tablets Durmg the last three 
months she has been very apprehensive about her mdigesUon, 
she has felt weak, nntl has given up her work At times she has 
been melancholy, thinkmg that she was not going to get better, 
and has had frequent dreams on the same theme She has 
sweating and t ingling of her hands and shght tachycardia when 
belchmg The bowels have been irregular, much catharsis has 
been used 

Physical Examination — Small woman, fairly well developed 
^ ■ poorly nourished General physical examination shows 
/ 'g abnormal except carious teeth and pyorrhea, coated 
^ ■ , the edge of the hver is palpable, palms of hands moist, 
^peractive reflexes and pseudoclonus of ankles, shghtly pro- 
lapsed and retroverted uterus, with cervical tear 

Temperature, 98° to 99 6° F , pulse, 70 to 100, respiration, 
20 to 25 

X-Ray Intestmes — gas m gall-bladder region No defimte 
evidence of stone Gastro-mtestinal tract shows ptosis 
Laboratory findings 

Blood — 90 per cent hemoglobin. White count, 6600 
Smear normal Wassermann negative 
Stool — ^n^ative 
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Mental Status — ^The patient lies m bed and talks easily, 
occaaionaJly weeping when her children or her home are men 
turned Her mood is that of depression, and she says she feds 
melancholy now and has for the past three months. At times 
she 13 not nnhappy, but she used to be happy and .sing all the 
tune. Orientation and memory are good Her special pre- 
occupabons are of mterest She tbrnks of dying and then weeps 
because she fears she will die and lose her boys, sbe also thinks 
of her boys dying, and dreams of her husband's death. No 
hallucmationSj ddusions, or ideas of persecution are elicited 

Another mterview brings out that fact that she had melan 
choly spells five years ago after the death of her daughter The 
present symptoms began m Aprfl. Smce September, 1918 her 
father-inlaw has been living m her house. He worked at a 
distance, so she had to get up at S A u. to start his breakfast, 
whereas her husband worked nearby and could have breakfast 
at 7 30 She professes fondness for her fatber-m law and saj-s 
that the housiold situation is happy, and that all would be 
smooth if she only had her health 

Etiology — The conqilcuous symptoms m this case are de- 
pression nnfl gastric distress. Her m ental situation is some- 
thing ns follows A woman of thirty four with a past history of 
moderate health and good habits, except for a period of melan 
choly after her dau^ter’s death, has her mantal situation 
upset by the appearance of her father in-law This mcreascs 
her burden of work materially, fatigues her, causes loss of 
appetite, and takes away much of her mantal happiness, which 
has been to her the chief satisfaction m life. She keeps on work- 
mg in spite of her distress, doing the work not cheerfully, but 
with a feeling of duty and self pitj She thinks about dying, 
thinks how sad it would be if she died, and finally fears she will 
die. The ptosis and gas are probably due to the depressed mood 
with its reaction of depression on the \ egctatis e nervous sy stem, 
coupled with loss of weight and lack of exercise. But no one 
of these factors would has e brought about the breakdown — the 
total burden born by the indn-idual is always a complex of mam 
factors After facmg the situation in this unsatisfacto-v and 
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mentally speaking, unhygiemc way for six months, she works 
herself into such a state of tension that she is unable to see the 
facts clearly or thrash her troubles out with any one, so, feehng 
thwarted and misunderstood, she takes to her bed and so 
evades the situation 

Treatment consisted of a common-sense description of how 
the emotions may affect digestion, usmg Cannon’s work as a 
basis This bemg accepted, the family situation was thrashed 
out and the Soaal Service Department was called m to see the 
husband and help m keepmg the home life satisfactory by not 
allowung the father-in-law to hve with them, etc A tome to 
help the appetite was given, diet and forced feedmg to mcrease 
weight was advised, and she was told to exercise more, both 
generally out-doors and ivith speaal exerases m-doors, m order 
to overcome the visceroptosis But the blame for the trouble 
was dearly placed on her self-pitymg maladaptation to the 
family situation, so that she should no longer use her stomach 
as the scapegoat and the medicme as a talisman. 

CASE n 

This case is more compheated and needs a more careful 
analysis A biologist and chemist from a college m Ohio, who 
has been spendmg the summer on Cape Cod, was admitted to 
l^r Edsall’s service (East Medical, No 232092) m July, 1919 
V e complains of neuntis, mdigestion, and nervousness The 
^ tine record, m abstract, is as follows 

Family History — Mother high strung and father nervous 
Marital History — Wile cannot have children because of 
hysterectomy before marriage 

Occupational History — ^Teacher and laboratory worker, al- 
ways has Worked m-doors over books, etc 
Social History — Good hvmg conditions 
Past History — Scarlet fever as a child At mneteen had a 
nervous breakdown and had to be tube fed because he was said 
to e out of his head Smee youth he has always had very 
frequent nocturnal emissions, which he rhTnt-g have dragged him 
own He has always been m the habit of eatmg too fast and 
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too much. The bowels have been constipated and there has 
been some bleeding from hemorrhoids He has had occasional 
vomiting ^ells, perhaps ohce a year, associated with constipa 
bon. His usual Weight is 170 pounds, during the last year he 
has been losing weight, espeoaUy m the last four months, and 
he now weighs 127 pounds 

Present Illness — Four months ago began losing weight and 
appetite, he had more constipation than usual, and began to be 
troubled with flatus and colicky pains which were reheved bj 
passing gas per rectum He felt “fagged out,” but kept on exer- 
cising because he thought it would be good for him Three 
weeks ago he began having a dull but severe ache in the left 
atm, later the left hand felt as if it were “asleep ” The pam 
was severe enough to interfere with the patient’s sleep 

Physical Ezaminatian. — ^The patient is a small, well-de- 
veloped, but poorly nourished individual A general physical 
examination of the whole body shows nothmg except a ptotic 
abdominal wall A ^eaal neurologic examination shows ten 
demess along the course of the left musculospiral nerve from the 
brachial plexus to the elbow There is paresthesia and numb- 
ness of the first and second fingers of the left hand, and m a small 
area on the dorsum of the hand corresponding to the distribution 
of the musculospiral nerve 

No fever, pulse, 75 to 100, respiration 20 to 28 
X Rays show slight hypertrophic changes in the dorsal spmc 
There is on mdefinitc shadow in the gall-bladder region 
The stomach is very low and atomc, the ilciim is low and 
the cecum normal The cervical spine is normal 
Laboratory findings 

Urine — negative. Stool — normal, no lead 
Blood — has normal red and white counts, hemoglobin 85 
per cent., Wossermann reaction is ncgativ c 
A diagnosis of \Tsccropto«is, neuntls, and psychoneurosis was 
mode but m order to get a better idea of the relative values of 
the dificrent factors and to give the patient an understanding of 
his troubles, several long intemews were undertaken from the 
psy chiatnc standpoint. TTius the following facts w ere brought out 
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The patient’s father was a minister, oflBaally they were fond 
of each other, but they were always arguing and takmg opposite 
sides of every question The mother was a vigorous, high- 
strung woman, able to do a great deal of work, whereas the 
father was often sick and had many nunor complaints The 
patient is mterested m his inheritance and eiqilains most of 
his troubles by saying that they are inhented from other the 
father or the mother He is dogmatic m his views, and is con- 
servatively rehgious, his mam pressure of activity is toward re- 
forming people, takmg up new causes m which he "can forget 
his own mterests" and play the martyr, he says he “would do 
anythmg to fight mjustice " He enjoys asserting himself as a 
preacher, and spontaneously says that it makes him “forget the 
feehng of self-abasement” that has been his “curse ” 

Along with this evangehcal personahty is a history of great 
sex tension and conflicts He masturbated m his “teens" and 
worried about it a great deal When he finally controlled this 
at seventeen he began havmg emissions five or six tunes a week 
or even twice a mght, this mcreased his womes so that he be- 
came seclusive and would go off alone and tall- aloud to himself 
He then began to think that people could see that he looked 
^eer, this made him extremely unhappy and at eighteen he 
roke down with “nervous prostration” and was sent to a hos- 
pital for three months Here his pnnapal symptoms were sad- 
fear, restlessness, ideas of persecution, ideas of reference, 

' > V II with refusal to eat, so that he had to be tube fed, 
y suicidal ideas and mtentions 
er recovering from this he took up his life-work and was 
juite successful He would have been happy if the contmued 
®ussions had not bothered him so much He had a love affair 
tw^ty-three, but did not marry because he had not mon^ 
nough Later he went with prostitutes occasionally, but with- 
satefaction, and finally he had two ifiicat love affairs'^with 
women One of them lasted almost a year, and durmg 
w ^ t keenly his moral conflict, but was happier than 

to bother him Fmally 
e he married a woman whose uterus had been re- 
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moved, so coltns waa unrestricted His twelve years of mamed 
life have been happy and he has been successful m his work. 
The nervousness, bowel troubles, and Indigestion have been kept 
m check by hygiene, exetase, and simple medicines until the 
winter of 1917-18, when he undertook to do two men’s work on 
account of the war that summer he had httle vacation, dropped 
hfs good hygienic habits m order to work for the liberty loans and 
do other war work, and finally during the wmter and spring of 
1919 he found himself m his old time state, feeling that he must 
work every rranute and reform the world 

Etiology — Vft have, then, an indlviaual with an inheritance 
of great energy from the maternal ode, who develops an antag- 
onism to hia father, becomes ambitious, but breaks down under 
the strain of faring the problems of puberty In spite of the 
decidedly ominous features of the psychosis into which he was 
plunged, he was able to recover, but the depression of the break- 
down left Its mark in the form of viaceroptosis, which was per- 
petuated by the sedentary life This orgamc defect (in m> 
opimon secondary to the mood depression of the psjchosis) 
caused constipation and mtestinal stasis that may exphun the 
neuntis. The present breakdown with its somatic symptoms is 
not bad, but can be seen to arise directly from the old unh)’gienlc 
psychology of compensating for a fcehiig of Infcnonti, for it 
was this desire to rush mto the war work and not be considered 
a slacker, that added the final burden which brought on the break. 

Treatment — ^As has been remarked before, treatment and 
diagnosis m these cases go hand m hand The thorough ex 
amination in the beghinmg did much to encourage the patient 
The long discussions showed him how the sickness was really a 
logical de\cIopment, when he was looked upon as an organism 
reacting badly to its environment TmaU} , to more defimtely 
fix this pomt of snew, a diagram was made indicaUng the main 
dynamic forces which had affected him In this diagram (Tig 
220) the length of time that the forces hat-c placed on turn 
are indicated by the length of the lines, the importance of each 
force 13 Indicated b> the breadth of the line, and all arc shorn 
cons erging on his personalit) at the age of eighteen and again 



1144 


STANIEY COBB 


at the age of forty-seven, to cause a breakdown Thus the 
patient grasped the whole situation, and was able to take the 
specific directions (outlined below) as rational forms of treat- 



Fig 220 — ^The diagram indicates in a dynamic way the psyohopathologic 
factors which burden the mdividual, and by their concerted pressure cause 
breakdowns at certain times m hfe. The amount of importance attached to 
each factor is suggested by the breadth of the black Ime 


ment, not merely doctor’s orders For the tune being, at least, 
he has been greatly reheved 

The directions given were as foDows 

1 Wear orthopedic anteroposterior pad to help overcome 
ptosis and the resulting mdigesbon 
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2 Put on weight b) dieting and put on muscle b\ abdominal 
exercise to replace the nrtihcial pad as soon ns possible. 

3 Take enough rest so that n eight mcreases 

4 Take up golf and out-oMoor pleasures 

5 Take mineral oil, cascara, and soda bicarbonate as directed 

6 Rest completely for two necks and then get back to work 
m fi\ e weeks 

7 Remember that the mfenont} fcclmg brought on the dc 
sire to overwork, causing the bad htgiene and the resulting 
svmptoms Trj to look on the desire to play the reformer and 
martjT as a pathologic mamfestntion of the past poor facing of 
personal situabons Try to understand people and situations 
rather than judge them Thus cultivate a more plaad per 
sonality 

CASE m 

This case presents a somewhat different problem A smgle 
woman of forty -one was admitted to Dr Tailors semcc m 
September 1919 The records follow 

Family History — Mother and father liimg and well, both 
are over seventy y ears old One brother is neneus two sisters 
are living and well 

Social History — The patient has been a bunhn on her mother 
and father all her life (Tig 221) The mother is an unusual 
aggressive person and has trained the cliildrcn sinctli , she read- 
much and 13 discontented m the rural community The father 
13 easy going and unable to hold a steady job He has never 
handled the famhi situation Tlic house is i-olated it i small 
disorder!! out of repair five rooms but clean Thur income 
is from the father s chores for neighbors and the mother’s taking 
m wuslung 

Past History — Sec Hg 221 (The hrston as taken donai 
routinch is merely a rcotal of vanous sianptoms ) 

Present Illness — Gradual onset two ye-irs ago cau-ed in the 
patient’s opinion b\ her attempting to walk when ‘he was too 
weak and did not haic am support for her back ^hc did nnl 
actually walk but threw herself from one -uiiport to another and 
thus 'he “pulled out all the nene- and mu-rlcs in her bark 
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She now has “drawing contractions” begmnmg in the nect and 
qireading down to involve the bowels, thereby causing her to 
throw from one side to another The back is “so weak that it 
lets the bowels fall down ’’ “Gas is thus generated, which rubs 
on the adhesions resulting from her operation and causes the 
pains.” She complains of marked pains of greatly nuying char- 
acter in both legs, which, m combination with the neck pains, 
cause “yanking qieUs,” » e , "drawing” the parts from side to 
side. There is much gas m the stomach constanUj, and she 
can expel it at wiU. It bears no relation to meals, and leaves 
no taste in her mouth The patient beheves all her gmiptoms 
are due to weak back and to loss of nerve force consequent 
thereon. She desires, therefore, to have egieoally adapted braces 
placed on the back, and then, with stonng up of nerve force, she 
will get well 

Phyalcal Examination. — ^Well-developed, very poorly nour- 
ished woman of apparently fifty years of age, lying in bed Her 
neck Is held ngidl) and she is grasping firmly on to both aides 
of the bed Skm moist and dear, hair on upper hp long and 
coarse, pupils widely dilated, marked pyorrhea, coated tongue, 
and ragged tonsils, breasts atrophied, spme straight and held 
rigidly, neck held so ngidly that patient alaajs looks straight 
ahead, and in looking to one side nc\ er turns her head but merdj 
rotates her ejes 

Temperature pulse, and respiration are norma] 

Unne Normal except for trace of albumin on two occasions. 
Blood Hemoglobin 70 per cent., otherwise normal 
*-Ra>a of lumbosacral spine and hip-joints arc negatii e 
Neurologic Examination — Negative except for marked gen 
era! atroph} of nil the muscles of the bod\ , most pronounced m 
citrermtics Varjrng amount of spasm in both anterior lower 
leg groups with partial bilateral permanent Babinski Spasm 
and some contraction of right and left hamstnngs with note- 


Fij 221 — ^Tbe cenlcr column *!nrw area** of aolid blacU nbew Uit pi 
dent ntj compIetfl> bed ridden The line* indicale partal inc3pacil> and 
the Ereatcr the incapacitl the cloxr together are the bne*. For turthcr 
de*CTiption eee tead 
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worthy atrophy of quadnceps extensors and adductors Anns 
wasted throughout 

Finger-to-nose test gave variable results, the most consistent 
being some coarse tremor of the right hand But if the patient’s 
attention is directed to anythmg, there is always tremor Wh3e 
talking she uses hands and arms in quite normal, purposeful, 
entirely co-ordmated gestures 

The patient is oriented, but obsessed with her multiple ills 
When first seen she talked steadily for twenty to thirty mmutes 
about these troubles, the order of their appearance, and the great 
number of physiaans seen Regardless of how approached, she 
soon brings up I'bis topic Practically her whole life has been 
spent m thinkin g about these numerous ailments 

Progress Notes and ConsultationB — 10/6/19 History 0 
ovariectomy at thirty-two, with hot flushes for two years, m 
connection with the abnormal hair growth seen at present m- 
dicates that glandular dystrophy is a factor Recommend b 
metabolism 

10/7/19 No evidence obtained of orgamc nervous disordw 
Beheve atrophy general and secondary to two years in bed 
Recommend agamst lumbar puncture at present. Recomm^ 
systematic massage and muscular re-education, also for 
feeding , 

10/9/19 Some improvement, most noticeable in patient s 
■' own efforts, t e , feedmg herself, is more quiet, and does not 
^burst out mto long story of her woes, and is taking up some 
/ other mterest Is now on massage daily 

10/17/19 Seems to be sbght improvement Contmues to 
feed herself For past two days has been up m wheel chair m 
fairly erect position Sits holding herself rigidly most of the time 
and tends to slump mto semirechnmg position. 

10/20/19 Im proving on regime Basal metabolism test 
failed on accoimt of patient’s inabflity to co-operate Advise 
trying it agam No patellar or ankle-clonus ehated Feet 
held m position of “chronic Babmski,” typical of hystena. 
Recommend ovarian extract medication 
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11/1/19 Basal metabolism done fairly satisfactorily Shows 
a normal figure. 

Etiology — ^From the medical standpoint it appears that the 
symptoms are largely unexplamed, so the case was attacked 
from the psychogemc standpoint. In the first place the patient 
was interviewed carefully and questioned about the environ 
ment m which the symptoms arose, and the facts were set down 
chronologically m the form of a rought life chart.* This is a 
chart divided mto years of the patient’s life with a column for 
symptoms, diseases, etc, on one side, for personal and soaal 
history on the other, and a central column in which black areas 
are placed to indicate graphically the periods of disabihty The 
chronologic sequence of events Is then clearly seen and the rela- 
tion of the personal and soaal aspects of the case to the symptoms 
IS brought out 

With this chart m front of us we get an entirely new aspect 
of the case and can reconstruct the patient’s life to eiplain the 
symptoms. A girl bom on a farm, the oldest of three sisters 
Her mother dominated the household, while the father was easy- 
going and mcompetent. Early m life she showed signs of bciiig 
physically weak and mentally passive, for she allowed the mother 
to dominate her m a way the other children did not tolerate 
Her first symptoms began at ten, and she b vigorouslj doctored 
by her mother, at fourteen menstruation sets in, and she is 
frightened by the profuse flowing and more frightened by the 
medications given her for female weakness At this carlj age 
she leaves school and is never agam a normal member of the 
community Her s>’mptora5 mcrcase as her personal activities 
decrease. At eighteen she is given ill-advised local treatments 
for "retroversion,” and these arc followed bj leukorrhea. At 
twent} -one another doctor finds curvature of the spme and puts 
lier mto plaster Jackets for rune months, this turns all her atten 
tion on to the fall from a swing at eleven, which up to then had 
been forgotten. The sjmptoms kept on in spite of treatment 
md were especiallj bad at the times of her periods Then in 

* Srnillflr but more tktafled life charts are u*cd bj Dr Adott Mc>vr In 
ils pti-chUtric work. It ir from him that the idea war taken 
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1908, her youngest sjster is roamed and she is left alone at home 
with her parents The chart shows that she reacted to this 
situation by spending six months in bed Again the doctors 
intervene, this time telling her that she “has been poisoned by 
her Ovanes for years,” so an operation is performed and tuhes 
and ovanes removed This is promptly followed by artificial 
menopause with all its discomforts The symptoms, instead of 
disappearing, become constant, whereas formerly they were 
largely assoaated with menstruation By this time she is 
qiending most of her time m bed, has given up all work, and takes 
to wntmg poems These are all on themes connected with love, 
mamage, children, and compamonship — fantasies of those thmgs 
m life which the patient has entirely missed In 1917 she was 
urged to exert herself a httle more than she thought nght, she 
fell to the floor, was put to bed, and has stayed there ever since, 
with mcreasmg symptoms of muscular stiffness, backache, 
dysuna, etc From an orgamc standpomt the elderly appear- 
ance, atrophy of the breasts, and ham on the face can be ac- 
coimted for by the artifiaal menopause ten years ago The 
muscular atrophy is explamed by disuse The pam m the back, 
jomts, and musfles may be partly due to toxic absorption from 
the tonsils and pyorrhea, and from the history of years of 
exaggeration of symptoms we are justified m assuming that 
shght pams from such a source may well be the basis of the 
^arked ngidity and spasms seen m the neck, back, and legs 
Treatment of such a chrome case is, of course, difiScult, and 
' V- IS not to be expected, but we must remember that sny 
pTovement is worth workmg for, and the pomt of view must be 
aken that all of these patients <~fln be helped The method of 
procedure is different from that outimed m the other two cases. 

It IS obvious that a person so long fixed m one rut of thought 
cannot accept a straightforward explanation until headway has 
been made by other means Dr E L Richards, of Baltimore, 
has recently published a paper (m the Archives of Neurology and 
T^chiatry, October, 1919) on the “Invahd Reaction,” and I 
cannot do better than quote her outhne of treatment “The 
patient was then given a frank rqiort of the results of the various 
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eianunatlons, and was invited to think of his incapaatation, not 
as a disturbance in functionating of his gastro-intestinal tract, 
or some other pomt of visceral strategy from which his symptoms 
seemed falsely to emanate, but to thmk of it as a disturbance in 
the behavior and activities of his whole personahty, he was 
urged to think of his Qmptoms as substitutes for reactions to 
unhappy expenences, thwarted ambitions, petty jealousies, 
romantic disappomtments an empty and dissatisfied life, a de- 
sire to escape manta] or domestic responsibihties or whatever 
the specific facta ma> be While the patient was bemg en 
couraged to educate himself m this concept, he was given the 
benefit of any hygienic lifts suggested by the vanous examina 
tons, such as attention to the weight curve hemoglobm, eye- 
strain, etc.” 

‘'Equally as a reconstructive factor is the ward 

routine, arranged so that the patient gets a full and well-ordered 
but not an osten^ly planned day Following breakfast in the 
dining room there are two hours m the gymnasium and hydnatic 
dqiartment The afternoon is broken into by the occupation 
class of an hour or more in weaving, basketry, carpentry, book- 
binding, etc, vaned according to season and time by outdoor 
games dancing and parties m the recreation hall, on the roof 
garden, or time spent on the campus. Between scheduled hours 
there is opportumty for the patient to sew, crochet, embroider, 
wnte letters, read current magazines, daily papers and library 
books, or to lie down If she chooses These concrete activities 
not only form a sort of natural bridge between the self lunita 
tions of the mvahdism and the return to normal action and 
interests toward which the patient is headed, but they also 
restore confidence in his somnlic capabibbts in general, and 
especially in certain viscera against winch he has so long nursed 
suspiaons of incompetence He becomes stealthily aware that 
he can cat proteins, carbohydrates, and fats without disaster, 
that he can use his ej es without headaches, that he can czercise 
without fatigue and join a noisy frohe without collapse And, 
with the knowledge that he can, comes usually the desire to do 
The entire process of belter adiqitation is heiped along by a 
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consaentious sensible survgr of the facts of the case with the 
physiaau, usually in personal interviews in the physiaan’s 
office, reviewing the daily events, reactions, and the observa- 
tions by the nurses, giving consideration to the patient’s com- 
plaint and problems, and removing them from the domain of 
tagtfe self-indulgence to a reduction of concrete events and prob- 
lems of the present, past, or future. So much for the method 
of practical approach which has been employed with these 
patients ” Of course. Dr Richards was working imder ideal 
conditions m a psychiatric institute where all forms of therapy 
were easily available, but even without these apphances we can 
all do much 

To recapitulate Treatment consists of taking the total per- 
sonality of the mdividual mto consideration and treatmg all 
aspects of the case 

In the first place the painstaking physical examinahon is im- 
portant, for besides givmg the physiaan much data to work with 
It gams the confidence of the patient and causes him to give 
weight to the phyaoan’s statements concerning psychogemc 
symptoms Second, a detailed Instory is to be taken, preferably 
arranged m some tabular form so that the various events of the 
patient’s life stand out m theur true relationships An example 
of this is the life chart presented m Case TTT Routme histones, 
though well taken, are not suffiaent for these cases A really 
^orough concqition of the development of the individual must 
§amed m order to understand the breakdown And this 
atenal is not only useful from the standpomt of etiology, but 
ery important to work over with the patient in order that he 
may grasp the broad pomt of view that his trouble cannot be 
amed on one organ, but must be attacked from many angles. 
The patient must be truly co-operative if he is to give the 
right sort of history, to gam this co-operation the physician 
must keep an objective attitude, for the patient must have the 
assurance, by word and action, that nothing m human behavior 
either bore the physiaan by its tnviahty or surprise him 
®^use of Its appearance of unmorahty Anything that the 
P ent may say must be listened to and accqited as evidence 
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that niaj throw light on the genesis of the qinptonis. Nothing 
qioils the patient’s co-operation more completely thnn a judging 
attitude which allows him to feel that the doctor considers that 
he IS imagining pams or exaggerating These aspects are only 
to be discussed after the doctor has evidence to show which can 
prove such contentions on his part. With this objectn e atti 
tude to face, the patient usuallj bnngs up a great deal of useful 
material which is to be gone over and understood both by 
patient and phjaicinn. This method of approach may be called 
psycho-analysis, and, m fact, it is when thoroughl> earned out. 
But I prefer to use the term personality study, thus using what 
IS obvionaI> good m the Freudian method, but avoiding its 
useless jargon anH often harmful symbolisms. 

If the patient is unable to talk freely and presents a n-all 
of amnesia, the method of attack must be less direct Under 
such orcumstances a senes of dreams often gives a clue to the 
underlying trends of thought which are important in the imdcr- 
standing of the situation But I hate seldom seen anj useful 
purpose served by the mtneate analysis of a single dream The 
assoaation test* is another method of approach to a difficult 
case and sometimes gives the eiammer a most staithng clue to 
the trouble. But more often little is learned from it except a 
general view of the patient’s reactions, which bat c already been 
obtamed m the history 

Third, with the complete history and physical e.xanunations 
m hand, each symptom must be taken up and considered with 
due judgment to deade whether they need medical, surgical, 
physical, or psychologic therapy If any of the first three are 
decided upon they are to be earned out according to usual prac- 
tice. 

The psychologic treatment is already well under ivay, for 
the hrstory and physical examinations ham usualli cleared up 
many points and relies ed the patient’s mind of numerous fears 
Jlorc complete success depends on the doctor » ahiliti to give 
the patient a clear undcrslindmg of the cUoIojy of the trouble 

* For n dMCnptlon of tlifi test tte f Frani • nr» boot oo “Mwilal 
Examinotioni** or WTiItr s Hutlinf of r*>'thla(ri 


«L. 1— 1 
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This IS often difficult and sometiines impossible, but if the 
physiaan will take an attitude of mtelhgent mterest, listen 
attentively to whatever the patient produces and dispassionately 
view it as human behavior, this m itself wdl help a great deal 
Most of the failures come because the physician projects into 
the situation his own emotional judgments and thus spoils the 
value of his observation, just as surely as he would spoil the value 
of a laboratory experiment if he allowed his personal desires to 
affect his observations For example, the humorous attitude 
that many sufferers with “neurasthema,” "psychasthema,” and 
the like are “just plain fools” is purely a judging pomt of view, 
and worthless, if the object is to help the patient 

Even those of us who try the hardest to keep an objective atti- 
tude often reach the hmit of endurance and protect ourselves from 
adnuttmg our failure by caUing the patient hard names Most 
of us are m too much of a hurry, and the patient qmcLly senses 
It The all-too-common jocose reassurance that “There’s noth- 
ing the matter with you” is so obviously false from the patient's 
pomt of view that she makes up her rmnd that physiaans are 
stupid and goes to the faith healer or sympathetic chiropractic 
Besides the general personahty study and frank explanation 
to the patient, each mdividual symptom must be explamed as 
well as possible on a physiologic basis The fundamental in- 
stincts and their resultmg emotions cari be explained, and such 
common S3Tiiptoms as palpitation, flushing, diarrhea, and gastric 
distress can be clearly shown to arise from the emotions In 
other words, the patient is taught enough rudimentary psychology 
and physiology so that she mn understand the facts brought up 
m the history 

The prognosis m such cases as those cited vanes directly 
with the social situation and the adaptabdity of the patient. 
Such being the case, it is impossible to cure many of them, for 
their environments caimot be rfiang pH and their past histones 
cannot be erased But there is just one worth-while pomt of 
view all can be helped, so let us do the best we can 

The matter of diagnosis has been purposely shghted m this 
dime because too often the psychiatnst considers this all im- 
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portant, neglectmg really to record the facts of the case and treat 
the patient. 

The trend of modem psychiatry is to use long names and 
complicated classifications It is hoped that the cases ated 
above will m a measure show that a common sense and ml i mate 
study of the mdividual personahty is what is needed, and that 
after this is earned out the case will naturally fall mto one of 
the large and easily understood classes of typical human be 
havior 
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LABORATORY DIAGNOSIS 

Practical BeaeSts to Be Derived from the Use of the Lahoratorj 
as a Help In Diagnosis, Importance of Members of the Pro- 
fession FanuUarirlng Themselves with as Many of the 
Methods of Laboratory Investigation as Possible Signifi- 
cance of the Vanoua Tests and Reactions and Descriptiona 
of the Same 

A scoBE of years ago the laboratory of the average ph)'sidan 
consisted of a shelf In any remote and dark closet on which re- 
posed a few dust-coi’ered reagent bottles and a rad of partially 
filled and damaged test tubes. Smee that time a great evolu 
tion has taken place, not so much in the laboratories of our 
large hospitals and miiiersities but more cspcaallj in the minds 
of the medical profession 

The importance of the loboratorj as a help In diagnosis is 
becommg now so well recognized that It is perhaps tnte to 
devote a chapter of this clinic to the subject 

I shall attempt to outbne some of the practical benefits de- 
nved from such work, rather than to give anj description of 
methods, which can be obtained from consultation of medical 
Utemture. 

In these da>'s of speoalization, when it is becoming incrcas- 
Inglj difficult for one indi\ndual to cover the fidd of medidnc, 

It 15 necessary for the general practitioner to consult his special 
Izing brethren upon many subjects For this reason it ls ob- 
\aouslj the dut\ of the profession in general to familianrc H'dt 
with as many of the methods of laboraton mscstigation ns 
possible 
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Some of these can. be performed easily by all, some require 
the special traimng of one devoting his entire attention to such 
study The benefits should, however, be at the disposal of 
everyone 

Those who had the privilege of serving in the army dunng 
the recent war can appreaate the elevated standard of medical 
practice which results from a co-operation of the rl7nicfll and 
laboratory phases of medical saence 

The routme examination of urme has long been employed in 
all large institutions because of the frequent discovery of albu- 
mm and sugar m the unne of patients not presentmg suspiaous 
symptoms Such a procedure should certainly be recommended 
in general, except possibly m obviously tnvial ailments The 
exammation of the sediment is, however, almost umversally 
neglected In one of my dimes this is performed as a routine 
regardless of the presence of albumm, which is most frequently 
taken as an indication for further mvesfagation of the unne 
Not infrequently the discovery of pus and blood in quantity 
iDsuffiaent to produce albumin serves as a great help m diagnosis 
The renal function test by means of phenolsulphonephthalein 
IS now recognized as an easy and very satisfactory aid in prog- 
nosis of chrome nephritis Although many diseased kidneys 
show a normal excretion, a diminution m the output of this dye 
seems to run parallel with the actual function of the kidney 
Of late the test of Mosenthal, with its various modifications, has 
come mto prommence This, when saentifically executed, con- 
sists of determinations of the urinary sohds m two-hour spea- 
rmens of urme, excreted upon a fixed diet Although the most 
satisfactory results are obtained from estimation of the sodium 
chlond and mtrogen content, yet an approximate idea of renal 
function may be suggested by the fixation or non-fixation of 
quantity and specific gravity upon the two-hourly day and mght 
specimens In the diseased kidney thig fixation is represented 
by a consistently low level of sohd excretion, or at least a delay 
in response to the heavy meal of the day 

The e x a mina tion of the blood is obviously of great importance 
m any obscure disease The accurate estimation of the cells and 
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of hemoglobin 13 frequently not feasible m the busy life of the 
practitioner The stained film is, however, m many instances a 
convement substitute for the more laborious procedures. By 
means of this one is able to judge in a rough manner the presence 
of a leukocytosis which is of great aid m differential diagnosis 
between those infectioas diseases m which is found an mcrease 
of white cells and those m which a leukopenia exists. It is to 
be borne m mind, however, that the actual count is necessary 
for absolute determinatioiL The differential count frequently 
reveals the presence of an eosinopliiha, so often associated with 
parasitic intestinal mvasion. 

In spite of the infrequency of the leukemias, such a count 13 
oi service m the determination of the etiology of ademtis 

In regard to anemia it may truthfully be stated that a more 
accurate measure of diminished hemoglobm can be reached by 
a study of the stained film than by the common, rough method of 
Tallqvist, although it is not safe in pronounced cases to depend 
entirdy on either method A further study of the smear serves 
as a valuable aid m the differential diagnosis of the two chief 
types of this disease. For these reasons it see m s rational to 
recommend this as a routme procedure in all doubtful cases, 
steps to be supplemented by further laboratory studv as the 
individual case Indicates. 

The diagnosis of malaria is too frequently made by the dm 
ical symptoms alone. This is more particularly true in the 
South, where it is certam that this disease is far less preralent 
than is indicated by rough statistics. It is obvious that the 
proper practice of medlane demands an absolute diagnosis, 
when such is so readily at hand rather than the tirae-consuming 
therapeutic test The blood film stained by Weight's method, 
is the most rehable for the demonstration of the parasite. 

At present Health Boards throughout the country are per 
forming the test for tuberde badlh in the sputum The ad 
vantage of this from the standpomt of diagnosis and piophy - 
laxis need not be considered It is doubtful whether it is wise 
to recommend that this examination be undertaken by the prac 
tiUoner, if such will cause the neglect of other laboratory in 
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vestigations ^hich are best performed by the physiaan, bi 
might be stated that this simple procedure, earned out by i 
self, leads to a more accurate knowledge of the number of 
cilh, which IS often an aid m followmg open cases of pulmoi 
tuberculosis Other analyses upon sputum will be consid( 
under Bactenology 

The exammation of feces is notonously neglected It is 
fortxmate to note a tendency to accept the patient’s diagn 
of "worms ” The rule of the large hospitals to accept o 
ocular proof of parasitic mvasion should be more widely diffus 
Commumcation watlun this country and with our colomes 
rendered importation and transplantation of certain paras 
diseases mto commumties m which they were formerly 1 
known At present amebic dysentery and uncmanasis are to 
found m all latitudes 

The exammation of feces for ova by the method advised 
Barbar is most simple and efficaaous This consists of a m 
ture of the material with a hypertomc sahne solution whi 
causes such concentration that the ova are found with eai 
This method is apphcable to hookworm, ascans, and the tap 
worms m general 

The Schmidt-Strasburger test diet is to be recommended as 
relatively easy means of demonstratmg functional and organ 
mtestmal disease 

^ It is frequently impossible to confirm the early suspiaon^i 
, " • • L disease of the mtestme by means of the x-vay Th 

y often suggested only by positive tests of occult blood 
Y Gastric analysis is an unpiopular procedure m practice It 
discomforts can be elimmated largely, however, by the use of th 
B.ehfus tube Aspiration demonstrates not only stasis, but th 
presence or absence of free HCl, an important factor m diagnosis 
The microscopic exammation is serviceable m the detenmnation 
of organic disease The test-meal has fallen mto some disrepute, 
so that it wall be omitted from discussion, because it is my aim 
to emphasize only the accepted and vitally important tests 
The examination of body flmds is frequently of great impor- 
tance m differential diagnosis It is often by no means obvious 



LABORATORY DIAGNOSIS Il6r 

upon what disease process the formation of pleural or asatlc 
fluid takes place The determination of the qieafic gravity 
and albumin is frequently suffiaent to differentiate between the 
transudate and exudate. The latter can be performed with 
suffiaent accuracy by the mtnc aad test. More elaborate pro 
cedures are helpful, but generall) not essential except m most 
confusing cases The detection of the tuhercle badUos other by 
direct examination or animal inoculation is frequentlj possible m 
effusions. 

The examination of spinal fluids in cases of menmgitls is es- 
sential Although no specific scrum treatment exists for tuber 
cnlous and penumococcus meningitis, that produced by the 
menmgococcus — the so-calied epidemic cerebrospinal meningitis 
— has been rendered a much less fata] disease by the adminis- 
tration of the specific serum. The microscopic stud} of the puru 
lent e.xudate derived from the spinal canal shows the infecting 
organisms, which may, m the case of the pneumococcus and 
meningococcus, be cultivated at once. 

The diagnosis of earl} S}phihtic disease of the nervous ti’sicia 
IS often made through an investigation of the ^mal fluid In 
the active stages of tabes dorsalis general paresis, and other 
syphihtrc diseases of the cord and brain the spinal fluid, although 
clear, shows a lymphocytosis, an mcrease of globulin, and a 
positive Wassermann reaction. A determination of the extent 
of spinal irritation, as shown b} these factors is of senicc not 
only in diagnosis but also as a means of regulating treatment. 

The colloidal gold reaction performed on the fluid is also of 
sendee m the differential diagnosis of the aboi'e-menlioned dis 
case processes. A blood free fluid is neccssat} in order to per- 
form these tests, although a reliable reading of the Wassermann 
reaction ma} be obtained m blood tinged fluid 

Not all these elements — cells, globulm, Wassermann and 
colloidal gold — arc positiru m ever} case but diagnosis can be 
made or confirmed in a high percentage of cases b} one o* more 
positirc Cndmgs. As a general rule it might be staled ibal in 
paresis blood and spinal fluid arc pojitlvx, while m other condi 
tions either or both ma} be negative The frequentn oi positive 
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peaally helpful in tunes of epidcnuc, since active immunity to 
the disease can be secured very easily by mjections of toim 
antitoTin. 

Bacteriology is a science of the last quarter of the last century 
In Its early hfe discovenes seemed to multiply by geometnc pro- 
gression, but progress has not halted even at the present time. 

The necessity of the actual bacteriologic diagnosis of diph 
thena is well known to all Although strictly speaking this work 
should be limited to central laboratories, the requisites for such 
diagnosis he more in the skill and experience of the observer 
than upon any elaborate apparatus 

Recent studies upon anaphylaxis make the medical profession 
averse to the mdlscnrmnate use of serunj, especially upon indi- 
viduals posscssmg a natural hypersnsceptibihty , evidenced by 
asthma and various of the vasomotor diseases, and that acquired 
by previous administration of serum Consequently, the use of 
serum is contramdicatcd in any doubtful case. 

For the same reason it is unwise to administer scrum as a 
routine in the treatment of pneumoma. Cole has shown that in 
only one group of pneumococa i e Type I is the speahe 
treatment efficacious. In that vanety mortahty is distmctly 
reduced by its administration. In my cxpcnence, covenng over 
1 100 cases, this group comprises only about 25 per cent Ob- 
viously, the bactenologic dctcnnination of the vanctv of the 
infectmg organisms becomes imperative. For this purpose it 
13 necessary to deliver immcdiatclv to one competent to perform 
the test a sample of sputum from the lower air pa.ssagcs collected 
in any sterile receptacle The procedure is more time-consuming 
than difficult, consisting of the injection of the material into the 
peritoneal cavity of a white mouse, the recovery of the organism 
from that site after twelve hours and its agglutination with 
known sera of the fust three types 

The blood-culture is bv far too much neglected by the general 
practitioner i\s n means of carlv diagnosis of tvphoid fever it 
is of far greater value than the well known Widal reaction It 
IS possible to recoicr the pneumococcus when asmaated with 
pneumonia and other infectious processes and the streptococcus 



